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A-1.1 INTRODUCTION

3
4 Geophysical well logging has been conducted in monitoring wells located within the
5 200 East and West Areas since 1954 and in the PUREX Plant Aggregate Area since at least
6 as early as 1958. Such logging can be used to map lithologic boundaries (Additon 1978;
7 Last et al. 1989; Brodeur and Koizumi 1989), soil moisture content (Lane 1990) and to
8 evaluate the location and extent of radionuclides in the subsurface due to waste disposal
9 activities (Fecht et al. 1977; Additon 1978; Brodeur 1988; Lane 1990). The geophysical
10 borehole logging techniques that have been used include density, neutron, temperature, and
11 gross gamma radiation logging. The most successful of these for mapping lithologic
12 boundaries and monitoring radionuclides in the subsurface has been the gross gamma
13 logging. The other techniques have been less successful because either they are not suitable

a 14 for use in cased holes or they do not measure radiation (Lane 1990).
^n 15

16 Previous studies based on the gross gamma logs collected from wells monitoring
17 various waste management units in the 200 East and West Areas were conducted in 1964,

- 18 1969, 1977, 1978, 1986, and 1988. The tank farms located in the 200 East and West Areas
^ 19 were not considered in these reports. Additon et al. (1978) reports that the 1964 study by

20 Raymond and McGhan discusses the disposition of radionuclides beneath most of the waste
^ 21 management units active between 1945 and 1963. The 1969 study (Tillson and McGhan

22 1969) is reported by Additon et al. (1978) to be a discussion of the waste management units
23 where significant changes in the gamma logs were observed after 1963. The report by Fecht

04 24 et al. (1977) is a qualitative study of the distribution, redistribution, and decay of
25 radionuclides beneath approximately 100 waste management units in the 200 East and West

^ 26 Areas. Fecht et al. (1977) included a summary of the waste disposal history of each facility
t,t 27 evaluated and based their conclusions on approximately 300 selected gross gamma logs

cr^
28 collected between 1954 and 1976. Plots of the logs used were provided with the report.
29 Additon et al. (1978) provided a complete summary of the logging systems used and a
30 discussion of the limitations of using gross gamma logs to evaluate the distribution and
31 composition of radionuclides in the subsurface. The methodologies used to qualitatively
32 evaluate the gross gamma logs collected from wells monitoring the waste disposal facilities in
33 the 200 East and West Areas were also summarized. Plots of the gross gamma logs
34 collected from 154 monitoring wells outside the tank farms in the 200 East Area was
35 included in the report by Additon et al. (1978). Chamness (1986) and Brodeur (1988)
36 reviewed gross gamma logs available from selected wells in the 200 Areas and qualitatively
37 summarized any changes in the logs between 1976 and the dates of their reports.
38
39 Thirty-one active and inactive waste management units in the PUREX Plant
40 Aggregate Area, which are monitored by wells in which gross gamma logs are collected,
41 were evaluated in this study. These waste management units were grouped into eight

^ WHC(PUREXjI)/9-24-92/03386A
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1 geographically related areas and been qualitatively evaluated in terms of the location and
2 extent of radionuclides in the subsurface, any evidence of vertical or lateral migration, and
3 the potential for radionuclides reaching the ground water (Figure Ai-1). The results of the
4 evaluations for these waste management units are summarized in Table Al-i. Additionally,

5 logs from the three inactive single-shell tank farms in the PUREX Plant Aggregate Area
6 were reviewed and the approximate extent, location and source of radionuclides in the
7 subsurface summarized. The results of the tank farm evaluations are summarized in Table
8 Al-1.
9
10
11
12 A-1.2 GROSS GAMMA LOGGING
13
1'4-'

15y Borehole gross gamma radiation measurements are used to determine the level of
16 gamma activity with depth in the vicinity of the well bore. These measurements do not
11" differentiate between the mechanisms through which gamma radiation is produced or the
1& energy of the gamma radiation photons detected. The response of the gamma radiation
19 detector to different energy levels is generally unknown, except perhaps for the lowest
V energy photon detectable (Arthur 1990). Gross gamma logs cannot be used to determine the
2j,,,,w isotopic composition of the subsurface since this is determined through the analysis of the
22 energy spectra of the gamma radiation detected. The capability to measure the spectra of
2P gamma radiation detected in the subsurface and assay the types and amounts of isotopes
2Aqe present is currently being developed, but has not yet reached the stage of practical application
25 (Lane 1990; Price et al. 1990).
26'
27; The bulk of the gamma logs available for the PUREX Plant Aggregate Area were
28 collected with scintillation probes by Pacific Northwest Laboratories (PNL) or by the Tank
241` Farm Surveillance Analysis and Support group (TFSA&S). Scintillation probes detect the
30 flash of light produced by the interaction between a gamma photon and a crystal of thallium-
31 activated sodium iodide (NaI(TI)) with a photomultiplier tube. The resulting pulse of
32 electricity is amplified, routed through a signal generator and sent through the logging cable
33 to the surface. The pulses are separated from the electrical signal with a discriminator,
34 amplified, counted by a rate meter and output to a pen plotter, which is driven at a rate
35 determined by the logging speed (Fecht et al. 1977; Additon et al. 1978; Brodeur and
36 Koizumi 1989; Arthur 1990).
37
38 The accuracy and precision of gamma activity measurements in the subsurface is
39 determined by details of the logging system instrumentation, the field data acquisition
40 methodology, the surrounding media, and the radionuclides present. The relationship
41 between the gamma activity detected by a scintillation probe and the actual activity, the

WHC(PUREX-4)/9-24-92/03386A ^

A1-2



Mf
DOE/RL-92-04

Draft B

^

i distance gamma radiation may travel through geologic materials before being completely
3 attenuated and the vertical resolution of changes in activity by the logging systems used will
3 be discussed below.
4
5 The time required for the logging system to process a detected gamma photon, or
6 "dead time", is an important limitation in the measurement gamma activity (Brodeur and
7 Koizumi 1989; Arthur 1990). During this short span of time, no other photons will be
8 processed by the instrument. The "dead time" computed for the PNL system currently in use
9 is 17.8 -microseconds (Arthur 1990). Based upon this value, the maximum count rate this
10 logging system is capable of is about 56,000 counts per second (ct/sec). If the activity is
11 above that level, the system will become "paralyzed" and read 0 ct/sec until it resets itself.
12 The maximum count rate of the TFSA&S system currently in use is about 100,000 ct/sec
13 with Probe No. 4 (Strong 1980). This suggests that the "dead time" of their logging system
14 is about 10 microseconds. There is no evidence that TFSA&S's system will become

w.^ 15 paralyzed if this activity level is exceeded.
16

` 17 The actual gamma activity on an interval may be computed by multiplying the "dead
_ 18 time" corrected activity by a factor consistent with the amount of attenuation due to well

19 construction. The amount of attenuation of the gamma radiation experiences in penetrating
^ 20 well casing is significant. A single string of casing reduces the count rate measured by the

21 scintillation probe by about 25 %, groundwater in an uncased hole reduces the observed count
40 22 rate by 11 %, and groundwater in a cased hole reduces the observed count rate by about 33 %
'`.0 23 (Brodeur and Koizumi 1989; Arthur 1990).

24
25 The relationship between the gamma activity observed with a scintillation probe and

-" 26 the actual activity is linear over much of the system's range. However, above some
t,y 27 threshold activity level, the relationship between the observed and actual activity becomes

28 non-linear. At this point the tool is said to be saturated. The gross gamma logging system
^ 29 currently in use by PNL becomes saturated around 14,500 ct/sec (Brodeur and Koizumi

30 1989; Arthur 1990), and that currently in use by TFSA&S with Probe No. 4 becomes
31 saturated around 70,000 ct/sec (Strong 1980).
32
33 Where the relationship between the observed and actual gamma activity is linear, and
34 complete details of well construction are available, the activity may be converted to standard
35 units related to decay rates or to concentrations of specific radionuclides (thorium or uranium
36 for example). Such conversions allow the direct comparison of data collected by different
37 logging systems and quantitative analyses of the concentrations of gamma emitters with
38 depth. To achieve this, it is necessary to calibrate the scintillation probes used with a model
39 bore hole containing intervals with known activities (Strong 1980; Brodeur and Koizumi
40 1989; Arthur 1990). The rigorous procedures and facilities necessary for calibrating
41 scintillation probes have not yet been completed.

WHC(PUREX-4)/9-24-9 2/03 3 86A
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1 A scintillation probe is calibrated by periodically adjusting the components of the
2 system to meet established specifications and by logging a test well with intervals of known
3 activity under standard conditions. The probe's calibration is then verified in the field before
4 and after each logging run using portable equipment and procedures, which are correlated
5 with those of the calibration procedure. Standard conditions are established by constructing
6 the test bore hole in a known geologic environment with background radiation levels similar
7 to those found in the area where the probe is used. The test well should be constructed in a
8 similar fashion to the wells to be logged by the probe (Brodeur and Koizumi 1989).
9 -
10 The average distance through which gamma radiation penetrates geologic and well
11 construction materials and is still detected by the scintillation probe is known as the radius of
12 investigation. This distance is determined by the density of the media surrounding the bore
13 hole, the well construction materials, and the energy and intensity of the gamma radiation.
^ The average radius of investigation for gross gamma radiation measurements in an open hole

is about 0.3 m (1 ft) from the wall of the bore hole in sedimentary rocks (Schlumberger
16' 1972). The radius of investigation is larger on intervals where there are high concentrations
17 of radionuclides since higher intensities of gamma radiation will penetrate a greater thickness
18 of a given material. The radius of investigation is decreased by well casing, grout, and
19' groundwater since they increase the effective density of sediments. Another factor in
2iQ., determining the radius of investigation is the tool response to low energy (frequency) gamma
21 photons. The scintillation probe currently used by PNL has a low energy cutoff of between
22°' 46.5 and 59.5 keV (Arthur 1990). Gamma radiation with energies below this value will not
23j) be detected by that probe. The low energy cutoff for the probes used by TFSA&S is
24 unknown.
25N'
26s The vertical resolution and apparent location of a change in the gamma activity
27 measured by a scintillation probe depends upon details of how the probe signal is processed
2$'`= by the rate meter and the logging speed. The rate meter used in PNL's logging system
2%^, differs from that used by TFSA&S. The rate meter used by PNL smooths its output using an
30 electronic circuit (an RC circuit). The amount of smoothing is determined by the time
31 constant of the circuit used. This removes statistical variations in the signal detected by the
32 scintillation probe and improves the reproducibility and sensitivity of the data. However, a
33 "lag" is introduced between the depth at which a change in the gamma activity is first
34 encountered by the scintillation probe and the depth at which it is plotted. The size of this
35 "depth lag" is the distance traveled before half of the amplitude of the change in activity is
36 recorded. One time constant is required to reach 63 % of the amplitude of any change in
37 activity. So, the "depth lag" is approximately the product of the logging speed and the time
38 constant used (Schlumberger 1972). Before 1989, the logging speed used by PNL was 4.5 in
39 (15 ft) per minute (0.07 m, 0.25 ft per second) and the time constant used was 3 seconds.
40 This results in a depth lag of 0.2 m (0.75 ft). The thinnest interval of elevated activity
41 which can be resolved is also 0.2 m(0.75 ft) on these older profiles. In 1989, the logging
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speed was reduced to 1.5 m/min (5 ft/min) 2.5 cm/sec (1 in./sec) and the time constant to 1
second. The expected vertical resolution and "depth lag" of these logs is 2.5 cm (1 in.).
The rate meter used by TFSA&S sums the pulses over the period of time required for the
probe to ascend through 0.3 m(1 ft) and averages the reading over time. This process does
not remove the statistical variations from the data so the data are less reproducible. Since no
time constant is used, no "lag" between the depth a change in gamma activity is encountered
and the depth where it is plotted is introduced. However, the vertical resolution of changes
in activity on these logs is 0.3 m(1 ft), the distance over which the activity is averaged.

A-1.3 TECHNICAL APPROACH

Scintillation probe profiles collected periodically from monitoring wells within the
PUREX Plant Aggregate Area have been used to qualitatively to assess the location and
extent of radionuclides in the subsurface, any evidence of vertical or lateral migration, and
the potential for radionuclides from waste disposal activities reaching the groundwater. The
approach used here is similar to that of Fecht et al. (1977). Scintillation probe profiles
collected from wells monitoring a facility or group of facilities were compiled and analyzed
in an attempt to gain an understanding of the subsurface distribution of gamma emitters from
waste disposal activities. Each analysis is accompanied by a summary of the types and
sources of wastes handled, the service dates and the volume of wastes disposed of or stored
at a given facility. The conclusions reached in these evaluations should not be considered the
final word since they are based on a limited data set, which can only be used for qualitative
purposes.

The approach used here differs from that of Fecht et al. (1977) and other previous
evaluations in the manner in which the data were compiled and analyzed. The thirty-one
waste management units evaluated were grouped into eight geographic areas and evaluated as
a whole (Figure Al-1). The three tank farms for which summary evaluations were made
were accounted for three additional areas. Geological methods of analysis incorporating
cross sections and mapping of subsurface attributes such as the thickness of zones of elevated
gamma radiation and relevant lithologic horizons were used extensively. The advantages of
this approach are the clearer representation of potential subsurface conditions around the
waste disposal facilities, and identification of data deficiencies.

Fecht et al. (1977) attempted to "normalize" the scintillation probe profiles used in
their evaluations to a level consistent with the profiles collected in 1976. This normalization
scheme involved scaling the profiles from each vintage using an average "peak to
background" ratio and bulk shifting the corrected curves to correspond to the 1976 profiles.

WHC(PUREX14)/9-24-92/03386A
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1 Since there are distinct differences between the response characteristics of each logging
2 system and their modifications (in the saturation levels, low energy cutoff, etc), there are

3 doubts to the validity of such an exercise. The logs used in the evaluations presented here

4 have not been normalized.
5
6 No attempt has been made to quantitatively compare the activity levels detected by

7 different vintages of scintillation probes in the evaluations presented here. If gross changes

8 in the profiles are evident, they have been noted in a qualitative sense.

9 The criteria used to identify radionuclide decay are the significant, consistent decline of

10 activity levels and the "narrowing" of the features representing elevated radiation on the logs

11 over time. However, such changes may also be indicative of lateral migration of
12 radionuclides away from a particular well. Identification of lateral migration is generally
13 uncertain. The most reliable criteria for identifying lateral migration of radionuclides is the
W notable increase of activity on an interval in a well that is downgradient (of a stratigraphic or

1,5) hydrologic boundary) from other wells with elevated activity on a similar interval. It is very
16 important to consider the spacial and temporal context of the scintillation probe data in

1'T` determining if lateral migration has occurred, even on a qualitative level.
18.
19 Although the activity measured by the scintillation probes cannot be quantified to

N known standards, the activity in the subsurface may be reliably located. The location of

211 features in the scintillation probe profiles such as the top and bottom of intervals of elevated

22 gamma radiation are generally found at the same depth on successive logs. Care must be
23x taken in comparing the logs collected by TFSA&S and PNL. Depth discrepancies of up to 5

q4= feet have been noted between these logs. This error is due in part to the "depth lag" of the

25 PNL logging system. This "depth lag" will place equivalent features on PNL logs (collected

ZS before 1989) 0.75 feet shallower than those on TFSA&S logs. Also, differences in the

271 responses of the PNL and TFSA&S systems may account for some of this discrepancy.
28
9 Three criteria were used to establish downward migration of radionuclides in the
30 vicinity of a well. The most important of these was an unambiguous downward displacement
31 of the top and bottom of a region of elevated radiation with time. Downward migration of
32 other correlatable features on an interval of elevated activity may be used in support of this

33 evidence. Secondly, the total amount of downward migration should exceed the vertical
34 resolution of the logging system used (0.22 m, 0.75 ft, for the PNL pre-1989 logs and
35 0.3 m, 1 It, for TFSA&S logs). Finally, any change in the point from which depths are
36 measured during logging should be identified and accounted for, this can be inferred from

37 stationary subsurface features, such as lithologic boundaries and bottoms of casing strings.

38
39 All of the available well data were reviewed for each area evaluated, and selected logs

40 were used to construct cross sections representative of subsurface conditions. These cross

41 sections were correlated with stratigraphic information from nearby wells, regional cross
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sections and regional mapping. Boundaries of zones of elevated gamma radiation were also
marked. Any mappable attributes that could be used to represent the location and extent of
the region of elevated gamma radiation were compiled into maps. The evaluation of the
scintillation probe profiles referenced these graphical representations to describe the location
and extent of any zones of elevated gamma radiation, and the behavior of this zone over
time, particularly in regards to vertical or lateral migration. Any evidence of gamma
emitters reaching the groundwater was also noted.

To represent the logs used in the cross sections in a clear, yet compact format and to
facilitate comparisons between different vintages of data, it was necessary to digitize the
original logs and to redisplay them on a semi-logarithmic scale. Depth in feet from the top
of casing was represented on the linear scale, and activity in ct/sec on the logarithmic scale.
The logs used in these evaluations which were collected before 1976, and some of the 1976
vintage logs had been previously digitized by PNL, who provided text files of the
information. Unfortunately, it was not realized until late in the evaluations that the 1970
vintage and earlier logs had been plotted on a scale of counts per minute (ct/min). The
reader should be aware that these logs are not plotted in ct/sec, but in ct/min. The apparent
wide difference between these earlier logs and those collected in 1976 and later is due to an
error in scaling. Logs plotted on a scale of ct/min were denoted on the legend for each plot
of scintillation probe profiles. The cross sections are not scaled horizontally.

Features that were mapped in the evaluations for the PUREX Plant Aggregate Area
include the thickness of the interval of elevated gamma radiation, the top of the elevated
gamma radiation and the top of any correlatable lithologic horizon, which is useful in
explaining the distribution of radionuclides in the subsurface. The most commonly used map
was the thickness of the interval of elevated gamma radiation. Although such maps do not
give any indication of gamma activity, they do provide a reasonable representation of the
potential extent of gamma emitters. Use of activity data was avoided since the data are not
suitable to be used in such a quantitative fashion.

A-1.4 EVALUATION OF WASTE MANAGEMENT UNIT AREAS

A-1.4.1 216-A-1 AND 216-A-7 CRIBS

Description of Waste: The 216-A-1 Crib received depleted uranium waste from the 202-A
Building cold start-up run. The 216-A-7 Crib received the catch tank overflow waste, the
sump waste, and the pump pit drainage from the 241-A-152 Diversion Box. Also, the 216-
A-7 Crib received organic waste from the 202-A Building.
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Service Dates: The 216-A-i Crib was active from November through December 1955. The
216-A-7 Crib was active from November 1955 through November 1966.

4 Waste Volume: The 216-A-1 Crib received 98,400 L of mixed liquid waste. The 216-A-7
5 Crib received 326,000 L (86,000) of mixed liquid waste.
6
7 Waste Inventorv:

8 . 216-A-1 216-A-7

9 Deca ed Decayed Through
Total Througti 6/76 Total 6/76

10 Pu (gm) < 1.0 E-1 < 1.0 E-i Not Available

11 Beta (Ci) 1.0 E+00 2.44 E-1 Not Available

as 'Sr (Ci) <1.0 E-i <5.97 E-1 Not Available

J3 106Ru (Ci) < 1.0 E-1 <5.13 E-8 Not Available

14 "Cs (Ci) < 1.0 E-i <6.17 E-2 Not Available

15 'Co (Ci) <1.0 E-i <6.28 E-3 Not Available

T U (kg) 1.54 E+02 1.54 E+02 Not Available

18 Evaluation of Scintillation Probe Profiles:
19

2.q Well E25-2 monitors the 216-A-1 Crib and Well E25-54 monitors the 216-A-7 Crib.
21 Previous evaluations using the scintillation probe profiles have been done by Fecht et al.
2-2' (1976) (for 216-A-1 Crib) and by Chamness (1986) (for 216-A-7 Crib). In both cases the
23. authors concluded the level ofgamma activity in the subsurface is declining. Fecht et al.
24 also concluded that there was no measurable migration of radionuclides under the 216-A-1
2-31 Crib and that the contamination had not reached the groundwater. The following analysis is
J§y consistent with these conclusions.
27
28 Scintillation probe profiles for the 2 wells that monitor cribs 216-A-1 and 216-A-7
29 were compiled and roughly correlated with the stratigraphy of Well E24-5, located about
30 460 m(1,500 ft) to the east, and Well E26-6, located about 330 m(1,100 ft) to the north
31 (Lindsey et al. 1990) (Figure Al-2). The data are inadequate to construct a map of the
32 contaminant thickness and extent.
33
34 Elevated gamma radiation levels are found at two intervals in the subsurface. The
35 upper interval is found beneath the 216-A-7 Crib from the surface to a depth of about 5 in
36 (15 ft). The lower interval is found beneath both cribs at a depth of about 13 m(27 ft), and
37 is about 5 m(15 ft) thick. The top of the lower interval of contamination is located at a
38 depth consistent with that of the top of the fine-sandy facies of the Hanford formation. The
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upper interval of contamination appears to coincide with an erosional surface found in the
stratigraphic column of Well E26-6 (Figure A1-2).

3
4 There is no evidence of vertical or lateral migration of contaminants. However, since
5 the top of the fine-sandy facies of the Hanford formation dips (Lindsey et al. 1990), it is
6 unlikely that any lateral migration would be detected. Radiation levels have declined to near
7 background levels beneath the 216-A-1 Crib, but remain significant beneath the 216-A-7
8 Crib.
9 "
10
11 A-1.4.2 216-A-2, -4, -21, -26, -27, -31 AND -36 CRIBS
12
13 Description of Waste:

s^p 14
15 216-A-2 Crib: Low salt, neutral/basic organic mixed waste, including normal paraffin
16 hydrocarbons and tributyl phosphate from the 202-A Building.

^ 17
18 216-A-4 Crib: Mixed laboratory cell drainage from the 202-A Building and 291-A-1 Stack

^ 19 drainage waste.
r4m 20

21 216-A-21 Crib: Low salt, neutral/basic mixed waste, including sump waste from the 293-A
22 Building, laboratory cell drainage from the 202-A Building and 291-A-1 Stack drainage.

s^ 23
24 216-A-26 French Drain: Low-level floor drainage waste from the 291-A Fan Control House.
25

- 26 216-A-26A French Drain: Mixed floor drainage waste from the 219-A Fan Control House.
27
28 216-A-27 Crib: Mixed sump waste from the 293-A Building, laboratory cell drainage from

cr, 29 the 202-A Building and 291-A-1 Stack drainage.
30
31 216-A-31 Crib: Neutral organic mixed waste from the 202-A Building.
32
33 216-A-36A Crib: Mixed ammonia scrubber waste from the 202-A Building.
34
35 216-A-36B Crib: Mixed ammonia scrubber waste from the 202-A Building.
36
37 Service Dates:
38
39 216-A-2 Crib: January 1956 to January 1963.
40
41 216-A-4 Crib: December 1955 to December 1958.
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1 216-A-21 Crib: October 1957 to June 1958; December 1958 to June 1965.
2
3 216-A-26 French Drain: July 1965 to Present.
4
5 216-A-26A French Drain: March 1959 to July 1965.
6
7 216-A-27 Crib: June 1965 to July 1970.
8
9 216-A-31 Crib: July 1964 to November 1966.
10
11 216-A-36A Crib: September 1965 to March 1966.
12
13 216-A-36B Crib: March 1966 to October 1972; November 1982 to September 1987.
141N
15,^ Waste Volume:
16`
191-- 216-A-2 Crib: 230,000 L (61,000 gal).
1L
19 216-A-4 Crib: 6,210,000 L (1,640,000 gal).
2r-
21•, 216-A-21 Crib: 77,900,000 L (20,600,000 gal).
22
23" 216-A-26(B) French Drain: 0 L.
2A^
25 216-A-26A French Drain: 1,000 L (260 gal).
26"
27,4 216-A-27 Crib: 23,200,000 L (6,130,000 gal).
28
23'216-A-31 Crib: 10,000 L (2,700 gal).
30
31 216-A-36A Crib: 1,070,000 L (283,000 gal).
32
33 216-A-36B Crib: 317,000,000 L (84,000,000 gal).
34
35 Evaluation of Scintillation Probe Profiles:
36
37 The 216-A-2, -4, -21, -27, -31, -36A, and -36B Cribs are located in the 200-PO-2
38 Operable Unit and the 216-A-26 and -26A French Drains in the 200-PO-1 Operable Unit.
39 The 216-A-26(B) French Drain is the only active disposal unit in the area evaluated here.
40 The 216-A-2 and 216-A-4 Cribs are monitored by Wells E24-53 and -54, respectively. Since
41 the 216-A-26 and 216-A-26A French Drains are located between these cribs, they too are
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monitored by these wells. The 216-A-21 Crib is monitored by Well E24-12. The 216-A-27
Crib is monitored by the E17-2 and -3 wells. Well E24-9 monitors the 216-A-31 Crib. The
216-A-36A Crib is monitored by Wells E17-4 (01-36-01), -9, and -10. The 216-A-36B Crib
is monitored by Wells E17-5, -6, -7 (01-36-07), -11 (01-36-11), and -51 (01-36-06) (Fecht et
al. 1977; Welty and Vermeulen 1989).

All of the monitoring wells in the area of the 216-A-2, -4, -21, -26, -27, -31, and -36
Cribs have been logged by PNL. Currently, Wells E17-4 (01-36-01), -7 (01-36-07), -11
(01-36-11), and -51 (01-36-06) are also logged on a semi-annual basis by TFSA&S (Welty
and Vermeulen 1989). Details of the monitoring wells and the logs used in this evaluation
are given in Table Al-3.

Scintillation probe profiles from the wells monitoring the 216-A-2, -4, -21, -26, -27,
-31, and -36 Cribs have been evaluated in the past by Fecht et al. (1977), Chamness (1986)
and Brodeur (1988).

Fecht et al. (1977) evaluated gross gamma logs from well monitoring the 216-A-2,
-4, -21, -27, -31, -36A, and -36B Cribs and concluded that there was no evidence of
significant vertical migration of gamma emitters beneath these waste management units after
waste disposal activities ceased and that radionuclides from these units had not reached the
water table. Fecht et al. (1977) concluded that radionuclides disposed of in the 216-A-36B
Crib had not reached the southern end of the crib. This conclusion was based on the
scintillation probe profiles collected from Well E17-6, which according to the Westinghouse
Hanford GIS listing of well statistics and Welty and Vermeullen (1989), is located
approximately 90 m(300 ft) south of the location used by Fecht et al. (1977). Some lateral
migration of radionuclides was also noted under the 216-A-36B Crib.

Chamness (1986) noted that radiation levels beneath the 216-A-27 and 216-A-36A
cribs was declining slowly based on logs collected in 1986.

Brodeur ( 1988) evaluated cribs 216-A-2, -4, -27, -31, -36A, and -36B. Brodeur
(1988) noted significant levels of activity beneath cribs 216-A-2, -4, -27, -36A, and -36B,
and that radionuclides probably had reached the groundwater between cribs 216-A-36A and
216-A-27. Brodeur ( 1988) used a log from Well E24-65 in the evaluation of 216-A-2 Crib.
According to the Westinghouse Hanford GIS listing of well statistics, this well is located
within the 241-A Tank Farm, a considerable distance northwest of the 216-A-2 Crib.

This evaluation concurs with Brodeur (1988) in regards to gamma emitters reaching
the water table between the 216-A-27 and 216-A-36A Cribs. Fecht et al. (1977) had
concluded that gamma emitters had not reached the water table in this area. This evaluation
does not concur with Fecht et al. (1977) in regards to the distribution of radionuclides in the
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1 216-A-36B Crib. The conclusions of the current evaluation on this point is based on profiles
2 from a recently emplaced well (E17-51) located near the southern end of the 216-A-36B Crib
3 and the coordinates for Well E17-6 from the Westinghouse Hanford GIS listing of well
4 statistics.
5
6 Scintillation probe profiles from Wells E17-2, -3, -4, -5, -9, -10, -11, -51, E24-9,
7 -12, -53, and -54 were compiled into four cross sections and correlated with the stratigraphy
8 found in Well E17-4, and -12 (located about 265 in or 875 ft to the southeast), and with the
9 regional mapping of Lindsey et al. (1992) (Figures A1-3 and A1-4). Although Wells E17-6
10 and -7 were not included in these cross sections, they were correlated with the stratigraphy
11 from Wells E17-4 and -12 and used in this evaluation (Figure Al-5). The Hanford upper
12 gravel, the Hanford sand, and the Ringold Formation are found in this area. The Hanford
13 lower gravel may also be present on the edge of the area, in Well E17-10. The boundaries
M between these units are expressed as subtle features on the gamma logs from Wells E17-10,
15,, E24-9, and -12, which represent background conditions for the most part. Internal changes
16 in facies within these units are not expressed on these background profiles.
I°9-
1,& Significant levels of gamma activity within the Hanford sand has been detected in the
19 vicinity of the two wells monitoring the 216-A-2 and 216-A-4 Cribs and the 216-A-26 and
20' 216-A-26A French Drains. The top of the zone of elevated radiation corresponds to the top
21, of the Hanford sand and the base of the cribs (Figure A1-3). However, since the wells do
22 not fully penetrate the zone of elevated radiation, the distribution of gamma emitters in that
23P area cannot be further characterized.
24.,
25 The well data are adequate to characterize the distribution of radionuclides beneath
28' cribs A-27, -36A, and -36B. The top of the elevated radiation in the immediate vicinity of
27^ these cribs corresponds to the top of the Hanford sand and the base of the cribs (6.1 to 7.6 in
28 or 20 to 25 ft below grade) and becomes considerably deeper (16.2 to 40.5 in or 53 to 133 ft
29' below grade) outside the confines of these cribs (Figures A1-3 and Al-4). Over most of the
30 area, the base of the elevated activity roughly corresponds to the top of a silty interval within
31 the Hanford sand. Elevated levels of radiation in the Ringold Formation, above the water
32 table, are found under crib 216-A-36A and the northern and eastern ends of cribs 216-A-36B
33 and 216-A-27, respectively. The thickness and possible extent of the elevated gamma
34 radiation within the Hanford sand and the possible extent of elevated gamma radiation within
35 the Ringold Formation are shown in Figure A-1.6. The approximate thickness of the
36 elevated gamma radiation in the Hanford sand is currently 31.4 m(103 ft) near the southern
37 end of crib 216-A-36A. In 1976, it was nearly 67 m(220 Ft) thick, and the base of the
38 interval of elevated radiation was within 4.6 m(15 ft) of the top of the Ringold Formation.
39 This suggests that the 216-A-36A Crib was a source of gamma emitters to the groundwater
40 before 1976. The thickness of the region of probable anthropogenic radionuclides within the
41 Hanford sand also increases under the southern end of the 216-A-36B Crib and the 216-A-27
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Crib. However, no gamma emitters are detected within the Ringold Formation in these
areas.

4 There is evidence that the distribution of radionuclides below cribs 216-A-27, -36A,
5 and -36B was controlled by lithologic facies changes within the Hanford sand. The
6 scintillation probe profiles from the wells monitoring cribs 216-A-27, -36A, and -36B
7 indicate that gamma emitters are confined to two distinct horizons within the Hanford sand
8 beneath crib 216-A-36B and the western end of crib 216-A-27 (Figures Al-3, Al-4, and
9 Al-5). This is manifested by two well developed peaks separated by a thin interva12.1 to
10 4.6 in thick or 7 to 15 ft of near background readings found at a depth of 19.8 to 21.3
11 meters or 65 to 70 feet. In the past, gamma levels were much higher within this thin
12 interval, but the character of the logs has remained consistent. This "notch" can be
13 explained by postulating a thin, discontinuous lense of coarse grained material within the

N 14 Hanford sand. Such a lense could act as a "leaky" barrier to the movement of wastes in the
15 subsurface (Additon et al. 1978). Vertical movement would be inhibited because capillary
16 attraction would prevent movement from less permeable to more permeable sediments. The

--- 17 scintillation profiles from Wells E17-2, -5, -7, -9, -11, and -51 (Figures Al-3, Al-4 and
^ 18 Al-5) indicate that this, postulated lense is a synform whose axis is located between Wells

19 E17-5 and -51 and plunges toward the northwest. This is consistent with deposition at the
tv^ 20 bottom of a river channel in an alluvial environment and the regional mapping of Lindsey et

21 al. (1992). The profiles from Wells E17-3 and E17-4 do not have this "notched" character
22 and the depth to the top of the elevated gamma activity is considerably deeper (Figures A1-3

'JO 23 and Al-4). This suggests that the postulated lense is absent in that area so radionuclides
24 could penetrate to a greater depth. The edge of this postulated lense corresponds to
25 increased gamma radiation levels in the Ringold Formation (Figure Al-3 and Al-4).

-^ 26
27 The wells monitoring cribs 216-A-21 and 216-A-31 do not appear to be optimally
28 placed. The regional mapping of Lindsey et al. (1992) and the distribution of radionuclides

0` 29 beneath cribs 216-A-27, -36A, and -36B (Figure Al-6) suggest that potential contaminants
30 may be found northwest of these cribs.
31
32 There is no evidence of lateral or vertical migration of radionuclides after their
33 emplacement beneath cribs 216-A-2, -4, -27, -36A, and -36B. The only changes in the
34 scintillation probe profiles from the wells monitoring these structures over time has been a
35 thinning of the peaks due to radionuclide decay.
36
37 Scintillation profiles from all the wells reaching the water table indicate that although
38 elevated gamma radiation was detected in the groundwater under cribs 216-A-21, -27, -31,
39 -36A, and -36B prior to the 19761ogging campaign (Fecht et al. 1977), levels are currently
40 at or near background levels.
41
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1 A-1.4.3 216-A-5, -10, -15, AND -38 CRIBS
2
3 Description of Waste:
4
5 216-A-5 Crib: Process condensate (mixed waste) from the 202-A Building.
6
7 216-A-10 Crib: Process condensate (mixed waste) from the 202-A Building.
8
9 216-A-15 French Drain: Acidic mixed waste.
10
11 216-A-38 Crib: Never used.
12
13 Service Dates:
1:4:,
^
16°

216-A-5 Crib: December 1955 to November 1961; October 1966.

1-7- 216-A-10 Crib: 1956 (received non-radioactive water); November 1961 to January 1978;
18 October 1981 to March 1987.
19
20
21^,

216-A-15 French Drain: December 1955 to 1972. ^

22 216-A-38 Crib: Never used.
231
^^^ Waste Volume:

26- 216-A-5 Crib: 1,630,000,000 L (431,000,000 gal).

27v
29 216-A-10 Crib: 3,210,000,000 L (979,000,000 gal).
29?`
30 216-A-15 French Drain: 10,000,000 L(2,642,000 gal).
31
32 216-A-38 Crib: 0 L.
33
34 Evaluation of Scintillation Probe Profiles:
35
36 The 216-A-5, -10, and -38 Cribs and the 216-A-15 French Drain are all located
37 within the 200-PO-2 Operable Unit, south of building 202-A. The 216-A-5 Crib is
38 monitored by Wells E24-1, -10, -56, -57, and -58. The 216-A-10 Crib is monitored by
39 Wells E17-1, E24-2, -15 (01-10-02), -59 (01-10-03), -60 (01-10-09), and -160 (01-10-
40 01). No wells are positioned to monitor the 216-A-15 French Drain. The 216-A-38 Crib is
41 monitored by Wells E17-8 and E24-11. Except for Well E24-15, each of these monitoring
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wells have been logged by PNL. Wells E24-59, -60, and -160 are also logged by TFSA&S
.. on a semi-annual basis. Well E24-15 was monitored by TFSA&S before it was taken out of
3 service. Details of the monitoring wells and scintillation probe profiles used in this
4 evaluation are given in Table A1-4.
5
6 The 216-A-5, -10, and -38 Cribs were evaluated by Fecht et al. (1977), and the
7 216-A-5 and 216-A-38 Cribs were also evaluated by Brodeur (1988). No previous
8 evaluations are available for the 216-A-15 French Drain. Fecht et al. (1977) and Brodeur
9 (1988) both noted significant levels of gamma radiation in the vadose zone and in the
10 groundwater beneath the 216-A-5 Crib. Both studies conclude that radionuclides from the
11 216-A-5 Crib may have reached the groundwater. Fecht et at (1977) similarly concluded
12 that radionuclides from the 216-A-10 Crib may also have reached the groundwater. Elevated
13 gamma activity under the 216-A-38 Crib at a depth of about 30.5 m(100 ft) was observed by
14 Fecht et al. (1977). Since that crib had never been used, this activity was attributed to

t., 15 lateral migration of radionuclides from the 216-A-10 Crib. Brodeur (1988) noted that
16 elevated gamma radiation is evident only in the groundwater beneath the 216-A-38 Crib.

" 17 The results of this evaluation do not differ significantly from those of Fecht et al. (1977) and
-- 18 Brodeur (1988).

19
20 Except for Wells E24-2 and -11, the wells monitoring the 216-A-5, -10, and -38-1
21 Cribs were compiled into three cross sections and correlated with the stratigraphy from Wells
22 E17-4, located about 160 m (535 ft) to the northwest; E17-12, located about 350 m(1,150 ft)
23 south-southwest; and E24-5, located about 600 m (1,960 ft) north-northwest (Lindsey et al.

;y 24 1992) (Figure A1-7). This correlation should be considered fair since the changes in
25 lithology hive very subtle expression on the gamma logs and the regional mapping by
26 Lindsey et al. (1992) is not detailed on the scale used in this evaluation.

y 27
28 Significant levels of gamma radiation are found under the 216-A-5 and 216-A-10

0% 29 Cribs. The top of the interval of containing probable anthropogenic radionuclides is found
30 between 9.1 to 11.9 m (30 to 39 ft) below the surface, and the bottom of this interval at a
31 depth of about 53.4 m(175 ft). The top of the elevated gamma radiation is correlated with
32 the top of the Hanford sand in Well E24-10, adjacent to the 216-A-5 Crib (Figure Al-7).
33 Elsewhere, the top of the elevated activity does not correspond to a particular lithologic unit
34 (Figure Al-7). The base of the elevated radiation appears to be controlled by the top of a
35 silty interval found within the Hanford sand (Lindsey et al. 1992). The "sawtoothed"
36 character of the scintillation probe profiles from wells that penetrate the interval of elevated
37 activity suggest that this silty interval inhibited but did not stop the downward migration of
38 gamma emitters (Figure Al-7).
39
40 In the evaluations of the 216-A-5 and 216-A-10 Cribs by Fecht et al. (1977) and
41 Brodeur (1988), secondary peaks were noted in the scintillation probe profiles from wells in
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1 the area. Fecht et al. (1977) attributed these secondary peaks to the relatively high retention
2 of gamma emitting radionuclides in fine grained sediments versus that of coarse grained
3 sediments. The well data are inadequate to further characterize these postulated lenses of
4 fine grained material.
5
6 The current gross thickness and probable extent of the interval of elevated gamma
7 radiation was mapped (Figure A1-8). This map suggests that the gamma emitters from the
8 216-A-10 Crib merged with those from the 216-A-5 Crib to the west. This is consistent with
9 the dip of the top of the Hanford sand in this area (Lindsey et al. 1992). There is no explicit
10 evidence of the presence of gamma emitters from the 216-A-15 French Drain. However, the
11 "spreading" of the contours near Well E24-57 and the 13.4 m(44 ft) disposal depth for the
12 216-A-15 French Drain suggests that there may be some influence on the shape of the region
i^ of elevated gamma activity due to radionuclides from the 216-A-15 French Drain.

0, The extent of the elevated gamma radiation in the subsurface toward the east may
16 have been influenced by the lateral migration of radionuclides from the 216-A-10 Crib when
17 it was active. Fecht et al. (1977) proposed that elevated gamma radiation observed at a
M depth of about 21.3 m(70 ft) in Well E17-8 was due to gamma emitters migrating laterally

from the 216-A-10 Crib. However, to reach the 216-A-38 Crib from the 216-A-10 Crib,
20 gamma emitters would have had to travel up the regional dip of the top of the Hanford sand.
22 (Lindsey et at 1992). The available scintillation profiles from Well E17-8 indicate that

gamma activity on this interval had declined to near background levels by 1976. Brodeur
23 (1988) observed no subsequent changes in the profiles for Well E17-8 on this interval.
24 Based on the available data, only small quantities, if any, of radionuclides from the 216-A-10
25 Crib reached the 216-A-38 Crib area.
26
'27 Currently, the gamma radiation levels measured by scintillation probes in the
28 groundwater beneath the 216-A-5, -10, -15, and -38 Crib areas are at or near background
% levels. However, the scintillation probe profiles from Wells E24-10 and E17-1, which
30 monitor the 216-A-5 and 216-A-10 Cribs, respectively, suggest that gamma emitters did
31 reach the groundwater between 1958 and 1979 (Figure A1-7).
32
33 There is no evidence that gamma emitters placed in the 216-A-5 and 216-A-10 Cribs
34 are currently migrating laterally or vertically in the subsurface. The location of features on
35 the scintillation probe profiles from the wells monitoring the cribs have remained constant
36 over time (Figure A1-7). The consistent reduction in the amplitude of features on the
37 profiles over time indicates that radionuclide decay is occurring.
38
39
40
41
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A-1.4.4 216-A-6 CRIB

3 Description of Waste: Steam condensate, equipment disposal tunnel floor drainage, water

4 filled door drainage and the slug storage basin overflow waste from the 202-A Building.

5
6 Service Dates: 1955 to 1961, 1966 to 1970.
7
8 Waste Volume: 3,400,000,000 L (898,000,000 gal).
9 -
10 Evaluation of Scintillation Probe Profiles:
11
12 Wells E25-3 and -53 monitor the 216-A-6 Crib. Details of these wells and the

13 scintillation probe profiles used in this evaluation are given in Table A-1.5.
14
15 The scintillation probe profiles for Wells E25-3 and -53 have been evaluated by Fecht

16 et al. (1977), Chamness (1986) and Brodeur (1988). Fecht et al. (1977) observed elevated

° 17 levels of gamma radiation at the surface and between 6.1 to 12.2 m(20 to 40 ft) below the
_ 18 surface. Chamness (1986) noted that the 1986 profile for Well E25-53 did not differ from

19 previous logs. Brodeur (1988) found no change in the character of the 1987 profiles from

20 earlier profiles for both Wells E25-3 and -53. Brodeur (1988) also observed elevated activity

21
22

at a depth of 10.7 m(35 ft). This evaluation is consistent with these previous reports.

23 A cross section was constructed from the compiled scintillation probe profiles from
24 Wells E25-3 and 53 (Figure A1-9). The profiles were roughly correlated with the
25 stratigraphy from Wells E24-5 and E17-4 (Lindsey et al. 1992), located approximately

` 26 670 m(2,200 ft) northeast and southeast of the 216-A-6 Crib, respectively.
27
28 Elevated gamma radiation was detected at a depth between 6.1 to 12.2 m(20 to 40 ft)

^ 29 in Well E25-3. Slightly elevated radiation levels are also detected in Well E25-53 between

30 6.1 to 12.2 m(20 to 40 ft). The top of the elevated activity is correlated with the top of the

31 Hanford sand in this area (Lindsey et al. 1992). The distribution of the elevated gamma

32 radiation levels is consistent with the northwesterly regional dip of the top of the Hanford

33 sand (Lindsey et al. 1992).
34
35 There is no evidence of vertical migration of radionuclides from the 216-A-6 Crib.

36 The data are inadequate to assess the lateral extent of contaminants in the subsurface down

37 dip from the 216-A-6 Crib.
38
39
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1 A-1.4.5 216-A-8, -18, -19, -20, -24, AND -34 CRIBS
2
3 Description of Waste:
4
5 216-A-8 Crib: Condensate storage tanks in the 241-A Tank Farms and cooling water from
6 the contact condenser in the 241-A-431 Building.
7
8 216-A-18 Trench: Depleted uranium mixed waste from the 202-A Building.
9
10 216-A-19 and -20 Trenches: Contact condenser cooling water from the 241-A-431 Building
11 and depleted uranium mixed waste from the 202-A Building.
12
1 216-A-24 Crib: Condensate from waste storage tanks in the 241-A and 241-AX Tank Farms
14 (low salt mixed waste).
15,
16 216-A-29 Ditch: Acid fractionator condensate, condenser cooling water, process cooling
IT water, seal cooling water (from air sampler vacuum pumps) and chemical sewer waste from
18- the 202-A Building enroute to the 216-B-3 Pond.

2 2 61 -A-34 Ditch: Cooling water from the contact condenser in the 241-A-431 Building
21? enroute to the 216-A-19 and -20 Trenches (mixed waste).
2?^
33" 216-A-524 Control Structure: Mixed waste, radioactive concrete and piping, details not
24° available.
25
26 Service Dates:
29;
2^

^
216-A-8 Crib: November 1955 to May 1958; January 1966 to April 1976; January 1978 to

^} April 1978; October 1983; March 1984 to 1991.
30
31 216-A-18 Trench: November 1955 to January 1956.
32
33 216-A-19 and -20 Trenches: November 1955 to January 1956.
34
35 216-A-24 Crib: May 1958 to January 1966; inadvertently used 1966 to 1979.
36
37 216-A-29 Ditch: November 1955 to 1991.
38
39 216-A-34 Ditch: November 1955 to December 1957.
40
41 216-A-524 Control Structure: 1957 to January 1966.
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1 Waste Volume:
2
3 216-A-8 Crib: 1,150,000,000 L (304,000,000 gal).
4
5 216-A-18 Trench: 488,000 L (129,000 gal).
6
7 216-A-19 Trench: 1,100,000 L (291,000 gal).
8
9 216-A-20 Trench: 96,000 L (25,000 gal).
10
11 216-A-24 Crib: 820,000,000 L (217,000,000 gal).
12
13 216-A-29 Ditch: 10,400,000,000.

co 14
N 15 216-A-34 Ditch: No information available.

16
^ 17 216-A-524 Control Structure: No information available.
-- 18
^ 19 Evaluation of Scintillation Probe Profiles:

20
^ 21 The 216-A-8 and 216-A-24 Cribs, 216-A-18, -19, and -20 Trenches, 216-A-29 and

22 216-A-34 Ditches, and the 216-A-524 Control Structure are all located within the 200-PO-5
23 Operable Unit, east of the 241-A and 241-AX Tank Farms. The 216-A-8 Crib is monitored

N 24 by Wells E25-4 (01-08-08), -5 (01-08-09), -6 (01-08-07), -7 (01-08-10), -8 (01-08-03), -9,
_ 25 and -14. The 216-A-18, -19, and -20 Trenches and the 216-A-34 Ditch are monitored by

26 Well E25-10. The 216-A-24 Crib is monitored by Wells E26-2, -3, -4, -5, -7, -53, and -54.
N 27 The 216-A-29 Ditch is monitored by Wells E25-28 and -169. No monitoring wells are

ON
28 located near the 216-A-524 Control Structure. All of these monitoring wells have been
29 logged by PNL. Wells E25-4 (01-08-08), -5 (01-08-09), -6 (01-08-07), -7 (01-08-10), and -8
30 (01-08-03) are currently logged by TFSA&S on a semi-annual basis (Welty and Vermeulen
31 1989). Details of the monitoring wells are given in Table A1-6.
32
33 The 216-A-8 Crib has been evaluated by Fecht et al. (1977). They concluded that no
34 measurable migration of radionuclides has occurred beneath this crib and that breakthrough
35 to the groundwater has not occurred. The conclusions of this evaluation differ from those of
36 Fecht et al. (1977) on both points.
37
38 The 216-A-24 Crib has been evaluated by Fecht et al. (1977), Chamness (1986) and
39 Brodeur (1988). Fecht et al. (1977) concluded that measurable downward migration of
40 contaminants occurred beneath the 216-A-24 Crib during waste disposal activities. They also
41 concluded that gamma emitters have reached the water table under the western end of the
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1 216-A-24 Crib. Chamness (1986) reported that by 1986, activity in the vadose zone had
2 decayed to background levels. Brodeur (1988) also reported background levels in the vadose
3 zone. The activity detected between 61 to 73.2 m(200 to 240 ft) in depth reported by
4 Brodeur (1988) is probably due to changes in lithology at that depth. The conclusions of this
5 evaluation for the 216-A-24 Crib are consistent with the previous studies.
6
7 Scintillation probe profiles from wells monitoring the 216-A-18, -19, and -20
8 Trenches, the 216-A-29 and 216-A-34 Ditches, and the 216-A-524 Control Structure have
9 not been previously evaluated.
10
11 Except for Wells E25-6, -28, and E26-54, the wells monitoring the 216-A-8 and
12 216-A-24 Cribs, the 216-A-18, -19, and -20 Trenches, and the 216-A-29 and 216-A-34
13 Ditches were compiled into three cross sections and correlated with the lithologic column for
14. Well E26-6 (Lindsey et al. 1992) and the regional mapping of Lindsey et al. (1992) (Figures
15 Al-10 and Al-11). There is a discrepancy between the location of Well E25-6 given by the
1%' GIS coordinates used to construct the basemap and that used on the TFSA&S map (Welty
M and Vermeulen 1989). The elevation for the top of casing of 207 m(680 ft) given by the
18 GIS listing for Well E25-14 is probably incorrect. The top of casing of 2 nearby Wells
1r (E25-4 and 5) are both less than 200 m(660 ft). On cross section B-B' (Figure Al-10), the
20°; scintillation probe profile for well E25-14 was positioned to reflect a more consistent top of
21 casing. Although the expression of the lithologic changes is subtle on the scintillation
2'l profiles in this area, the correlation may be considered good since well E26-6 is located
23^ adjacent to the area (about 175 in or 600 ft west of the 216-A-24 Crib).
2
2^ Significant levels of gamma radiation are currently found beneath the 216-A-8 and
26- 216-A-24 Cribs and the 216-A-29 Ditch. The thickness and estimated extent of these regions
27 of elevated gamma radiation are shown in Figure Al-12. Except in Wells E25-14
2V (monitoring the 216-A-8 Crib) and E26-7 (monitoring the 216-A-24 Crib), the region of
29> elevated gamma radiation is confined to the lower of 2 upward-fining sequences, which
30 comprise the Hanford upper gravel in this area (Lindsey et al. 1992). The top of this lower
31 sequence is 3 to 8.2 m(10 to 27 ft) below the surface and the bottom at 15.2 to 21.3 m(50
32 to 70 ft) below the surface (Figures A1-10 and Al-11). The highest levels of gamma
33 radiation are currently detected at the top of this lower sequence and, except in Wells E25-14
34 and E26-7, decline to background levels at its base. In the vicinity of Wells E25-14 and
35 E26-7, elevated radiation levels are detected well into the Hanford sand.
36
37 The existing data from wells monitoring the 216-A-8 Crib are inadequate to fully
38 define the lateral extent and potential for lateral migration of radionuclides in the subsurface.
39 The map representing the thickness and extent of radionuclides in the subsurface is poorly
40 constrained north and northeast of the 216-A-8 Crib due to lack of well control (Figure
41 A1-12). No wells have been placed north of the 216-A-8 Crib, near potential contributors
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(the 216-A-18, -19, -20, and -34 waste management units) to the elevated activity detected,
2 and no wells have been placed northeast of the 216-A-8 Crib, down the regional dip of the
3 top of the Hanford sand.
4
5 The increased thickness of the interval of elevated gamma activity under the 216-A-8
6 Crib in the vicinity of Well E25-14 (Figure AI-12) suggests that the radionuclides placed in
7 the crib have moved southward. This is not consistent witIf the northeasterly regional dip of
8 the top of the Hanford sand (Lindsey et al. 1992). Although the cross sections in Figures
9 Al-10 and Al-11 are consistent with the regional mapping of Lindsey et al. (1992), the
10 correlations used are open to interpretation. It is possible that locally, the top of the Hanford
11 sand dips toward the south. An alternative interpretation is that Well E25-14 was not
12 properly constructed and serves as a conduit for the downward migration of contaminants.
13 This would explain the inconsistent location of the thickest interval of elevated radiation

C> 14 relative to the 216-A-8 Crib and the regional dip of the Hanford sand. Also, the inconsistent
15 character of the profiles from Well E25-14 relative to those from the surrounding wells could
16 be explained by the difference in the pathways into the subsurface followed by the gamma

^- 17 emitters (Figure Al-10).
_ 18

19 There is evidence of measurable downward migration of contaminants under the
20 216-A-8 Crib. Peaks and troughs in the profiles for Wells E25-4, -5, -7, and -14 show a
21 downward displacement of about 1 m(3 ft) over 5 years (Figure Al-10) within the Hanford
22 upper gravel. The development of a secondary peak at a depth of 50 to 55 m(165 to 180 ft)

^ 23 on the 1982 scintillation probe profile for Well E25-14 (Figure Al-10) is additional evidence
C.4 24 of vertical migration of gamma emitters. Increasing radiation levels detected near the bottom

25 of the 1987 profile (at a depth of 44 m or 145 ft) suggest that the peak is broadening.
26 Currently, all of the wells monitored by TFSA&S are only logged to a depth of 45.7 m(150

^ 27 ft), which is inadequate to detect this secondary peak.
28

o° 29 Currently, there is no evidence that gamma emitters reach the water table under the
30 216-A-8 Crib. However, logs collected in 1958 from the wells monitoring this crib show
31 levels of activity 2 or 3 orders of magnitude above background levels for logs of this vintage
32 within the Ringold Formation and approaching the water table (Figure Al-10).
33
34 The lateral extent of elevated gamma radiation beneath the 216-A-24 Crib is
35 adequately constrained by surrounding wells (Figure A1-12). Fecht et al. (1977) noted that
36 there was measurable downward migration of contaminants under the western end of this crib
37 when it was active. There is no evidence of downward migration of gamma emitters on
38 more recent profiles (Figures Al-10 and Al-11). The extreme thickness of the interval of
39 elevated gamma activity in Well E26-7 relative to that of detected other, nearby wells
40 suggests that the well bore itself may be a conduit for downward migration of radionuclides
41 (Figure AI-12). The increase in activity from 1968 levels measured in Well E26-7 in 1976
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1 while all of the other wells monitoring the 216-A-24 Crib had lower levels of activity is
2 further evidence that Well E26-7 may be improperly constructed (Figure A1-13).
3
4 Currently there is no evidence that gamma emitters reach the water table under the
5 216-A-24 Crib. However, levels of activity well above background levels were detected
6 within the Ringold Formation in 1958 (Figures Al-10, Al-11 and A1-13). The proximity of
7 elevated radiation levels to the water table suggests that radionuclides may have reached the
8 groundwater under this crib.
9 -
10 There is evidence of gamma emitters from the 216-A-29 ditch in the subsurface. A
11 thin interval 4 m (13 ft) of elevated gamma radiation is detected in Well E25-169 and
12 background levels are detected in Well E25-28 (Figure AI-12). Since background gamma
13 radiation levels are measured in Wells E25-8 and E25-9, at the eastern end of the 216-A-8
lA_ Crib and there are no other waste management units in the area, it is likely that the source of
15 the gamma emitters detected in Well E25-169 is the 216-A-29 Ditch. The data from Wells
IT E25-28 and E25-169 are inadequate to further constrain the extent of gamma emitters under
M the 216-A-29 Ditch.
18
lf'
2Q9 A-1.4.6 216-A-9 CRIB AND 216-A-40 TRENCH

0
22^ Waste Descriglion:
?3o
24 216-A-9 Crib: Acid fractionator condensate and condenser cooling water from the 202-A^
25 Building; N Reactor decontamination waste.
26-
27 216-A-40 Trench: Cooling water and steam condensate from the 244-AR Vault.
2P
29a+ Service Dates:
30
31 216-A-9 Crib: March 1956 to February 1958; April 1966 to October 1966; August 1969.
32
33 216-A-40 Trench: January 1968 to 1979.
34
35 Waste Volume:
36
37 216-A-9 Crib: 981,000,000 L (259,000,000 gal).
38
39 216-A-40 Trench: 946,000 L (250,000 gal).
40
41
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1 Evaluation of Scintillation Probe Profiles:
2
3 Both the 216-A-9 Crib and the 216-A-40 Trench are located within the 200-PO-1
4 Operable Unit, west of the 241-A and 241-AX Tank Farms. The 216-A-9 Crib is monitored
5 by Wells E24-3, -4, -5, and -63. The 216-A-40 Trench is monitored by the E27-3 well,
6 located about 45.7 m(150 ft) off the northern end of the trench. Details of the monitoring
7 wells and scintillation probe profiles used in this evaluation are given in Table A-1.7.
8
9 The 216-A-9 Crib has been evaluated in the past by Fecht et al. (1977) and Chamness
10 (1986). No previous evaluations are available for the 216-A-40 Trench. Fecht et al. (1977)
11 reported that the region of elevated gamma radiation under the 216-A-9 Crib detected in
12 1963 had declined to near background levels by 1976. Chamness (1986) found no further
13 change in the conditions under the 216-A-9 Crib in the profile from well E24-63 collected in

CV 14 1986. The conclusions of the current evaluation does not differ from those of the previous
15 studies.
16

- 17 The scintillation probe profiles from the wells monitoring the 216-A-9 Crib were
18 compiled into a cross section and correlated with the stratigraphic column available from
19 Well E24-5 (Lindsey et al. 1992) (Figure A1-14). The well monitoring the 216-A-40 Trench
20 was also correlated with the stratigraphic column for Well E24-5 (located about 230 in or

^ 21 750 ft to the south-southwest) (Figure A1-14). Although Well E24-5 is within the area
22 evaluated, the lithographic correlations are only fair because the changes in lithology have

^ 23 very subtle or no expression on the scintillation profiles, and the regional mapping of

N
24 Lindsey et al. (1992) is not detailed on the scale used in this evaluation.
25

- 26 Currently, thereis no evidence of elevated gamma radiation beneath the 216-A-9 Crib

N
27 and the 216-A-40 Trench. Based upon the regional dip of the top of the Hanford sand
28 (Lindsey et al. 1992), which probably controls the lateral distribution of radionuclides from

cs% 29 the waste management units, the wells near the 216-A-9 Crib are well placed to detect the
30 presence of gamma emitters in the subsurface. Although the well monitoring the 216-A-40
31 Trench is also down dip, it may be too far from the trench (45.7 m or 150 ft off the northern
32 end of the trench) to detect any gamma emitters from the trench.
33
34
35 A-1.4.7 216-A-30, -37, AND -42 CRIBS
36
37 The crib statistics were taken from Fecht et al. (1977) unless otherwise noted.
38
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1 Description of Waste:
2
3 216-A-30 Crib: Low-level liquid waste from the 202-A Building; steam condensate,
4 equipment disposal tunnel floor drainage, water filled door drainage and slug storage basin
5 overflow.
6
7
8 216-A-37-1 Crib: Low-level process condensate from the 242-A Evaporator.
9 -
10 216-A-37-2 Crib: Low-level steam condensate from the 202-A Building.
11
12 216-A-42 Retention Basin: Chemically or radioactively contaminated diversions from the
13 PUREX sewer line cooling water line and steam condensate discharge. Depending on
1r treatment required for waste, it may be released to the 216-A-30 and 216-A-37-2 Cribs, to
13> PUREX process piping or to the tank farms.
16
17` Service Dates:
18-
19 216-A-30 Crib: January 1961 to November 1965; January 1970 to 1991.
2V*
2,1.-, 216-A-37-1 Crib: March 1977 to 1991.
22
23" 216-A-37-2 Crib: 1983 to Present.
2,4,,r
25 216-A-42 Retention Basin: September 1978 to Present.
2S"
27q Monitoring Frequencyj
28
2P 216-A-30 Crib: Semi-Annual.
30
31 216-A-37-1 & 2 Cribs: Semi-Annual.
32
33 216-A-42 Retention Basin: Not Monitored Regularly.
34
35 Waste Volume:
36
37 216-A-30 Crib: 7,110,000,000 L (1,880,000,000 gal).
38
39 216-A-37-1 Crib: 377,000,000 L (99,600,000 gal).
40
41 216-A-37-2 Crib: 1,090,000,000 L (288,000,000 gal).
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216-A-42 Retention Basin: Not Applicable.
2
3 Evaluation of Scintillation Probe Profiles:
4
5 The 216-A-30, -37-1, and -37-2 Cribs and the 216-A-42 Retention Basin are located
6 within the 200-PO-4 Operable Unit. Each of these 4 units are active. The 216-A-30 Crib is
7 monitored by Wells E16-2, E25-11, -12 (01-30-06), -190 (01-30-11), -191 (01-30-23) and
8 -193 (01-30-03) (Fecht et al. 1977; Welty and Vermeulen 1989). The 216-A-37-1 Crib is
9 monitored by Wells E25-17, -18 (01-37-11), -19 (01-37-05), and -20 (Welty and Vermeulen
10 1989). Well E25-17 is also in a location suitable to monitor the 216-A-42 Retention Basin.
11 The 216-A-37-2 Crib is monitored by Wells E25-21, -22 (01-37-22), -23 (01-37-17), and -24
12 (Welty and Vermeulen 1989). The location of the 216-A-37-2 Crib does not agree with that
13 shown by Welty and Vermeulen ( 1989).

^ 14
15 Scintillation probe profiles have been collected for most of these wells by PNL or
16 Westinghouse's TFSA&S. Wells E25-12, -17, -18, -190, -191, and -193 are currently

-- 17 logged by TFSA&S on a semi-annual basis (Welty and Vermeulen 1989). Well E25-19 has
^ 18 been taken out of service (Welty and Vermeulen 1989). The PNL has logged Wells E16-2,

19 E25-17, -18, -19, and -20. Wells E25-37 and -38, which are northwest of the 216-A-30, -37
t"'? 20 and -42 Crib area, have also been logged by PNL. There are no profiles available for the

21 wells monitoring the 216-A-37-2 Crib (Wells E25-21, -22, -23, and -24). Details of the
22 monitoring wells and the logs used in this evaluation are given in Table A1-8.

^ 23

24 The only available previous evaluation of scintillation probe profiles from the
25 monitoring wells in the 216-A-30, -37, and -42 area is that of Fecht et al. (1977) for the

- 4 26 216-A-30 Crib. They found that the low levels detected in 1963 had declined to near
27 background levels. They found no evidence of radibnuclide migration beneath the 216-A-30
28 Crib and concluded that breakthrough to the groundwater had not occurred. The present

a` 29 evaluation does not address the issue of the 1963 contamination since levels had reached
30 background by 1976 and there is no evidence of migration of radionuclides.
31
32 Scintillation probe profiles from Wells E16-2, E25-12, -17, -18, -19, -190, -191, and
33 -193 were compiled into two cross sections (Figure A-12). These cross sections were
34 roughly correlated with the stratigraphy from Wells E17-12 and E26-6 (Lindsey et al. 1990),
35 located 1,130 m(3,720 ft) east and 820 m(2,700 ft) north, respectively, and with the
36 regional mapping of Lindsey et al. (1990). This correlation must be considered poor since
37 the wells are very far from the area evaluated, the mapping of Lindsey et al. (1990) is not
38 detailed on the scale used and the lithologic boundaries do not have a clear signature on the
39 gamma logs in this area.
40
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1 Low to moderate levels of gamma radiation is detected under the 216-A-30 Crib
2 (Figure A1-12). The potential extent and thickness of the region of elevated gamma
3 radiation is shown in Figure A1-13. The top of this plume corresponds to the base of the
4 216-A-30 Crib, within the Hanford Upper Gravel and the base of the plume is at or near the
5 top of the Hanford Sand (Figure A1-12). The northwesterly location of this plume relative to
6 the 216-A-30 Crib implies that the lateral migration of radionuclides during emplacement is
7 controlled by the regional dip of the top of the Hanford Sand (Lindsey et al. 1990).
8
9 There is evidence that the region of elevated gamma radiation under the 216-A-30
10 Crib is currently migrating in a vertical direction. The peaks on the scintillation profiles
11 from wells E25-190, -191, and -193 have broadened and moved downward 0.3 to 1.5 in
12 (1 to 5 ft) in the 8 years between 1982 and 1990 (Figure A1-12).
13
ik4̂t^t Background levels of gamma radiation were detected in the vicinity of the wells
15 monitoring the 216-A-37-1 Crib and 216-A-42 Retention Basin. The wells monitoring these
16-" structures are well placed to detect any laterally migrating radionuclides (assuming the
17 216-A-42 Retention Basin is properly located) given the northwesterly dip of the top of the
18 Hanford Sand in this area and the behavior of the contaminant plume from the 216-A-30
19- Crib.
2^,
21 Since there are no scintillation probe profiles available for the wells monitoring the
22" 216-A-37-2 Crib, no evaluation could be done of this active unit.
23^j
24
25-' A-1.4.8 216-A-45 CRIB
2E,
27 Descrintion of Waste: Process condensate (low-level waste) from the 202-A Building.
2V
29c;, Service Dates: March 4, 1987 to 1989.
30
31 Monitoring Fr uencys Semi-Annual.
32
33 Waste Volume: 103,000,000 L (27,000,000 gal).
34
35 Evaluation of Scintillation Probe Profiles:
36 The 216-A-45 Waste Management Unit is an active crib monitored by Wells E25-12,
37 -13, -53 (01-45-04) and -54 (01-45-10). Wells E25-53 and 54 are logged by TFSA&S on a
38 semi-annual basis (Welty 1988). Wells E25-12 and -13 were last monitored by PNL in
39 1986, prior to the commencement of waste disposal activities. Details of the monitoring
40 wells and scintillation probe profiles used in this evaluation are given in Table Al-9.
41
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Scintillation probe profiles from the wells monitoring the 216-A-45 Crib have not
l been previously evaluated.
3
4 Scintillation probe profiles from Wells E25-53 and E25-54 were compiled into a cross
5 scetion and roughly correlated with a stratigraphic column for Well E25-12 (Lindsey et al.
6 1992) (Figure A1-17). Since the scintillation probe profile for E25-12 was collected before
7 wastes were placed in the 216-A-45 Crib, it represents background conditions in the
8 subsurface. Subtle changes in the profile for Well E25-12 correspond to the top of the
9 Hanford sand, the top of the Hanford lower gravel and the top of the Ringold Formation
10 (Figure A1-17). Internal facies changes of these lithologic units are not expressed on the
11 gamma logs.
12
13 Elevated gamma radiation (2 to 3 times background levels) is evident in Wells E25-53
14 and E25-54 from a depth of about 12.2 m(40 ft) to the bottom of the wells (Figure A1-17).
15 The top of the elevated radiation corresponds to the base of the crib and to the top of the
16 Hanford sand. A secondary peak appears to be developing at a depth of about 32 m(105 ft)
17 in Well E25-53. This can be correlated with the top of a silty interval within the Hanford

_ 18 sand.
19
20 The vertical extent of elevated gamma radiation beneath cannot be determined from
21 these data since Wells E25-53 and E25-54 do not penetrate the region of elevated activity and
22 no current scintillation probe profiles are available for Wells E25-12 and E25-13. However,
23 assuming that background conditions existed in the subsurface before waste disposal activities

r.t 24 commenced, the current interval of elevated radiation detected in wells E25-53 and E25-54 is

25 good evidence of vertical migration of radionuclides.
26

ty 27 Although the lateral extent of contaminants in the 216-A-45 Crib area cannot be
28 determined from these data, the potential for lateral migration can be assessed. Such
29 migration is likely to be controlled by the dip direction of the top of the Hanford sand and
30 the silty interval within the Hanford sand. The top of the Hanford sand is dipping to the
31 northeast according to the regional mapping of Lindsey et al. (1992). Since the top of the
32 Hanford Sand is an erosional surface, the dip direction of the silty interval within the
33 Hanford sand cannot be determined from the mapped data.
34
35
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A-1.4.9 241-A TANK FARM AREA

Descrintion of Waste

101-A Tank: Mixed wastes including B Plant and PUREX high-level waste, PUREX organic
and carbonate wash waste, double-shell slurry feed, and complexed and noncomplexed waste.
Potential flammable gases (hydrogen).

9 102-A Tank: Mixed wastes including B Plant and PUREX high-level waste, PUREX
10 carbonate wash waste, PUREX sludge supernatant, double-shell slurry feed, evaporator
11 waste, and complexed and noncomplexed waste.
12
13 103-A Tank: Mixed wastes including B Plant and PUREX high-level waste, PUREX organic
141,^ and carbonate wash waste, PUREX sludge supematant, double-shell slurry feed, evaporator
i
6

waste, waste fractionization ion exchange waste and complexed and noncomplexed waste.

19- 104-A Tank: Mixed noncomplexed wastes including B Plant and PUREX high-level waste,
18 PUREX organic and carbonate wash waste, and PUREX sludge supematant. High heat
19 waste.
20'Q
210 105-A Tank: Mixed noncomplexed wastes including PUREX high-level waste and PUREX
22 inorganic wash waste. High heat waste.
23^
2 106-A Tank: Mixed wastes including concentrated phosphate waste, PUREX organic,
25 inorganic and carbonate wash waste, B Plant and PUREX high-level waste, and complexed
26- concentrate.
2^
2$ Service Dates:
2F
30 101-A Tank: 1/24/56 to 11/21/80.
31 Partially Isolated 12/15/82.
32
33 102-A Tank: 3/22/56 to 11/21/80.
34 Interim Isolated 12/15/82.
35 Interim Stabilized
36
37 103-A Tank: 5/17/56 to 8/14/80.
38 Partially Isolated 12/15/82.
39 Assumed Leaker 1987.
40 Interim Stabilized 8/88.
41
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i 104-A Tank: 6/30/58 to 4/75.
2 Confirmed Leaker 1975.
3 Interim Stabilized 9/78.
4 Interim Isolated 12/15/82.
5 Stabilized (1984).
6
7 105-A Tank: 1962 to 11/71.
8 Confirmed Leaker 1963.
9 Interim Stabilized 7/79.
10 Stabilized 1984.
11 Interim Isolated 10/3/85.
12
13 106-A Tank: 1957 to 1980.

co 14 Interim Stabilized 8/82.
15 Interim Isolated 12/25/82.
16 Stabilized 1984.

- 17
18 Waste Volume:
19

tn 20 101-A Tank: 953,000 gal Total Waste Volume.
21 950,000 gal Salt cake.
22 3,000 gal Sludge.

^a 23 (413,000 gal Drainable Interstitial Liquid).

C14
24
25 102-A Tank: 41,000 gal Total Waste Volume.

-° 26 22,000 gal Salt cake.
27 15,000 gal Sludge.
28 4,000 gal Supernatant.

tT 29 (6,000 gal Drainable Interstitial Liquid).
30 •
31 103-A Tank: 370,000 gal Total Waste Volume.
32 366,000 gal Sludge.
33 4,000 gal Supernatant.
34 (17,000 gal Drainable Interstitial Liquid).
35 5,500 gal Estimated Leaked Volume.
36
37 104-A Tank: 28,000 gal Total Waste Volume.
38 28,000 gal Sludge.
39 2,500 gal Estimated Leaked Volume.
40
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1 105-A Tank: 19,000 gal Total Waste Volume.
2 19,000 gal Sludge.
3 (4,000 gal Drainable Interstitial Liquid).
4 3,000 to 15,000 gal Estimated Leaked Volume.
5
6 106-A Tank: 125,000 gal Total Waste Volume.
7 125,000 gal Sludge.
8 (7,000 gal Drainable Interstitial Liquid).
9
10 Evaluation of Scintillation Probe Profiles
11
12 The 241-A Tank Farm is located within the 200-PO-3 Operable Unit, northeast of the
13 PUREX Chemical Separations Facility. Each of the 6 single-shell tanks in the 241-A Tank
1rd" Farm has a capacity of 1,000,000 gal. All of these tanks were removed from service by
15y 1980, and have been initially stabilized. Each tank has a status of interim isolated or
16 partially interim isolated. Tanks 241-A-104 and 241-A-105 have been categorized as
19° confirmed leakers (Welty 1988) (assumed leakers in Hanlon 1991) and tank 241-A-103 as an
IL assumed leaker (Hanlon 1991; Welty 1988). Vapors from these tanks are processed along
19 with those from the 241-AZ Tank Farm in the 241-AX facilities and routed to the 241-A or
2T 241-AX Tank Farm tanks or are disposed of in the 216-A-24 Crib.
21,
22 There are 7 outlying monitoring wells around the 241-A Tank Farm, 3 of which reach
2:f- the water table. Tank 241-A-101 is monitored by 11 drywells, and by one well that reaches
24,! the water table (E25-1, 10-01-05). Tanks 241-A-102, -103, -104, -105, and -106 are
25 monitored by 7 drywells each. The wells that are used to monitor the subsurface gamma
26" activity in the 241-A Tank Farm are periodically logged by TFSA&S. Only 1 well, E24-65,
274 is not logged by TFSA&S. This well was logged once by PNL in 1987. Details of each
28 monitoring well within the 241-A Tank Farm are given in Table A-1.10.
2T
30 The wells used in this evaluation were selected based upon their historic activity as
31 reported by Welty (1988). Logs from wells in which activity above 50 ct/sec was reported
32 (Welty 1988) and logs from neighboring wells were used. It appears that elevated near
33 surface activity was not always reported. It is possible that many wells where potential
34 surface contamination was recorded may have been left out by the screening process used, so
35 the extent of the near-surface region of elevated gamma radiation may not be adequately
36 characterized in this evaluation.
37
38 Scintillation probe profiles from selected monitoring wells within the 241-A Tank
39 Farm were compiled into five cross sections and correlated with the lithologic cross sections
40 of Price and Fecht (1976) (Figures A1-18, A1-19, and A1-20). The correlation between
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features on the scintillation probe profiles and the lithologic sections of Price and Fecht
^ (1976) wdre good.
3
4 The stratigraphy of the 241-A Tank Farm area can be divided into 3 units. The
5 shallowest of these is the poorly sorted backfill composed of native material, which was used
6 to fill the excavation where the tanks were placed (Price and Fecht 1976). The fill extends
7 from the local surface grade to the base of the tanks, at a depth of about 16.8 m(55 ft). The
8 fill material is composed of poorly sorted, slightly silty, pebbly, very coarse to coarse sand
9 (Price and Fecht 1976). Beneath the backfill, a pebbly facies of the Hanford sand is found
10 that reaches depths of 29 to 38.1 m(95 to 125 ft) below the surface. This pebbly facies is
11 composed of interfingering lenses of pebbly material with varying amounts of silt and grain
12 distributions of sand. Occasionally, well sorted lenses of sandy material, with no pebbles,

13 are found (Price and Fecht 1976). Beneath the pebbly facies, a relatively homogenous sandy
^ 14 facies of the Hanford sand is found. This sandy facies grades laterally from slightly silty,

C2, 15 coarse to medium sands and coarse to medium sands into slightly pebbly, very coarse to
16 coarse sands and slightly silty coarse to medium sands in the southeastern part of the farm,

- 17 under tank A-101 (Price and Fecht 1976). On the lithologic sections of Price and Fecht
- 18 (1976), a "high" trending to the north is evident in the top of the sandy facies beneath tanks

19 241-A-102 and 241-A-103.
20
21 Significant levels of gamma radiation are detected at or near the ground surface,
22 within the backfill and within the pebbly facies of the Hanford sand in several areas of the
23 241-A Tank Farm. The relationships between the depths and lateral extent of each

c-} 24 occurrence of gamma emitters is complex. It appears that the near surface occurrences of

25 elevated gamma radiation merge laterally over much of the area into two or three large areas

26 (Figure A1-21). There may be several different sources of gamma emitters within these
27 areas. At greater depths, there appears to be two areas where elevated gamma radiation is
28 detected in the backfill, and three within the pebbly facies (Figure A1-22). These areas

Q` 29 overlap to a certain extent and may merge in some places.
30
31
32 A-1.4.10 241-AX TANK FARM AREA
33
34 Description of Waste:
35
36 101-AX Tank: Mixed wastes including double-shell slurry feed, PUREX sludge supernatant,
37 fission product waste, and organic wash waste. Potential flammable gases (Hydrogen).
38
39 102-AX Tank: Mixed wastes including B-Plant high-level waste, PUREX high-level waste,
40 complexed and noncomplexed waste, complexed concentrate.
41

WHC(PUREX-4)/9-24-92/03386A

A1-31



DOE/RL-92-04

Draft B

r1

1 103-AX Tank: Mixed wastes including PUREX high-level waste and PUREX sludge
2 supernatant (complexant concentrate waste in Hanlon ( 1991)). Potential flammable gases
3 Hydrogen).
4
5 104-AX Tank: Mixed waste including PUREX high-level waste and PUREX sludge
6 supernatant (noncomplexed waste in Hanlon ( 1991)).
7
8 Service Dates:
9
10 101-AX Tank: 1965 to 11/12/80.
11 Partially Isolated 12/15/82.
12
13 102-AX Tank: 1966 to 9/8/80.
14^ Interim Isolated 12/15/82.
157^ Interim Stabilized 9/88.
16 Assumed Leaker 1988.1'j"

18- 103-Ax Tank: 1965 to 9/8/80.
1^ Partially Isolated 12/15/82.
2 Interim Isolated
21^ Interim Stabilized
22,^
23 104-AX Tank: 1966 to 1976 (9/78 in Welty ( 1988)).
24vl Assumed Leaker 11/77.
25 Primary Stabilization 9/78.
26 Interim Stabilized 8/10/81.
27-4 Interim Isolated 12/15/82.

2& Stabilized 1984.
29
30 Waste Volume:
31
32 101-AX Tank: 748,000 gal Total Waste Volume.
33 3,000 gal Sludge.
34 745,000 gal Salt cake.
35 320,000 gal Drainable Interstitial Liquid.
36
37 102-AX Tank: 39,000 gal Total Waste Volume.
38 7,000 gal Sludge.
39 29,000 gal Salt cake.
40 3,000 gal Supematant.
41 14,000 gal Drainable Interstitial Liquid.
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Estimated Volume of Leaked Waste: 3,000 gal.

3 103-AX Tank: 112,000 gal Total Waste Volume.
4 2,000 gal Sludge.
5 110,000 gal Salt cake.
6 36,000 gal Drainable Interstitial Liquid.
7
8 104-AX Tank: 7,000 gal Total Waste Volume.
9 7,000 gal Sludge.
10
11 Estimated Volume of Leaked Waste: N/A
12
13

C%j 14 Evaluation of Scintillation Probe Profiles

cx• 15
16 The 241-AX Tank Farm is located within the 200-PO-3 Operable Unit, northeast of

- 17 the PUREX Chemical Separation Facility. Each of the 4 single-shell tanks in the 241-AX
- 18 Tank Farm has a capacity of 1,000,000 gal. These tanks have been removed from service

19 and the ventilation system isolated from other tank farms. The 241-101-AX Single-Shell
^ 20 Tank is monitored by 8 drywells, the 241-102-AX Single-Shell Tank by 11 drywells, the

^ 21 241-103-AX Single-Shell Tank by 6 drywells, and the 241-104-AX Single-Shell Tank by 7
22 drywells. These wells are periodically logged by TFSA&S. Details of the wells monitoring
23 the 241-AX Tank Farm tanks are given in Table Al-11.

c%! 24
25 Several of the wells monitoring the 241-AX Tank Farm tanks were compiled into four
26 cross sections and correlated with the lithologic cross sections in Price (1976) (Figures

;V 27 A-1.23, 24, and 25). Subtle changes in the logs often correspond to changes in the grain
28 size distribution of the sediments. There is a discrepancy between the location for Well E25-

29 121 (11-04-07) on the as-built drawing (Drawing # H-2-36935, Rev. 4, Welty 1988) and that
30 of Price (1976), so that well was not used in any of the cross sections. The top of casing for
31 each well in the 241-AX Tank Farm was scaled from the cross sections of Price (1976).
32
33 The stratigraphy of the 241-AX Tank Farm area can be divided into 3 units. The
34 shallowest of this is the poorly sorted fill which envelops the tanks and consists of slightly
35 pebbly, slightly silty coarse to fine sand (Price, 1976). At the base of the fill and the tanks,

36 a pebbly facies of the Hanford sand is present. This pebbly facies is made up of
37 discontinuous lenses of pebbly material with varying amounts of silt and grain distributions
38 of sand. The top of the pebbly facies is at an elevation of about 190 m (625 ft) and its base
39 dips in a westerly direction from an elevation of about 182 m (600 ft) to about 175 m(575
40 ft) (Price 1976). A relatively homogeneous sandy facies of the Hanford sand is found. This
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1 sandy facies consists of slightly silty, very coarse to medium sand with occasional lenses of
2 relatively sandy or silty material (Price 1976).
3
4 Presently, there are eight areas of potential contamination by anthropogenic
5 radionuclides within the 241-AX Tank Farm (Figure A1-26). In two of these areas, elevated
6 gamma activity can be correlated between three or four adjacent wells. The remaining
7 occurrences of elevated gamma radiation are isolated areas near single wells. In all of these
8 areas, the gamma emitters detected are confined to the fill material. Activity is mainly found
9 at or near the surface and declines to background levels with increasing depth. There is no
10 evidence of elevated gamma radiation within the Hanford sand.
11
12
13 A-1.4.11 241-C Tank Farm
1`4"^
1^ Description of Waste:
1
1-7- 101-C Tank: Bismuth phosphate, tributyl phosphate and PUREX coating mixed wastes.
1 8-
19 102-C Tank: Bismuth phosphate, tributyl phosphate, PUREX coating, Thoria high-level and
20' PUREX organic wash mixed wastes.2 0
22

103-C Tank: Tributyl phosphate, Purex coating, organic wash, PUREX high- and low-level,
2r7 PUREX sludge supernatant, B-Plant waste fractionization, B-Plant high-level,
24 laboratory, decontamination, REDOX ion exchange and high-level, noncomplexed, N
2 Reactor, PNL and evaporator bottom mixed wastes.
26-
2 104-C Tank: Bismuth phosphate, PUREX coating, organic wash, tributyl phosphate,
2 PUREX high- and low-level, B-Plant high-level, decontamination, REDOX hi
29+* level, waste fractionization ion exchange, N Reactor, PNL, evaporator bottom
30 Thoria high- and low-level and complexed mixed wastes.
31
32 105-C Tank: Tributyl phosphate , PUREX coating and sludge supernatant, bismuth
33 phosphate first-cycle, PUREX high-level, B-Plant waste fractionization, REDOX
34 high-level and supernatant, noncomplexed, metal and cesium feet mixed waste
35
36 106-C Tank: PUREX coating and high-level, waste fractionization ion exchange, trib
37 phosphate and PUREX sludge supernatant mixed wastes.
38
39 107-C Tank: Tributyl phosphate, PUREX coating, bismuth phosphate first-cycle, Ho
40 Semiworks, Hanford laboratory operations, decontamination, waste fractioniza
41 exchange, N Reactor, PNL and evaporator bottom mixed wastes.
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1 108-C Tank: Tributyl phosphate, PUREX coating, bismuth phosphate first-cycle, Hot
2 Semiworks, organic wash, laboratory, decontamination, REDOX high-level, waste
3 fractionization ion exchange, N Reactor and PNL mixed wastes.
4
5 109-C Tank: Bismuth phosphate, tributyl phosphate, PUREX coating, Hot Semiworks,
6 evaporator bottom and ion exchange mixed wastes.
7
8 110-C Tank: Bismuth phosphate, tributyl phosphate, organic wash, coating, REDOX ion

9 exchange and evaporator bottom mixed wastes.
10
11 111-C Tank: Tributyl phosphate, PUREX coating and organic wash, bismuth phosphate
12 first-cycle, Hot Semiworks, evaporator bottom and ion exchange mixed wastes.
13
14 112-C Tank: Tributyl phosphate, PUREX coating, Hot Semiworks and ion exchange mixed

^ 15 wastes.
16
17 201-C Tank: Bismuth phosphate and strontium Semiworks mixed wastes.

-- 18
19 202-C Tank: Bismuth phosphate, strontium Semiworks and ion exchange mixed wastes.

^
20
21 203-C Tank: PUREX high-level mixed waste.
22
23 204-C Tank: PUREX high-level mixed waste.

t^ 24

-- 25 Service Dates:
26

tV 27 101-C Tank: 3/46 to 12/69.

CY- 28 Questionable Integrity 1970.
29 Primary Stabilization 3/78.
30 Confirmed Leaker 1/80.
31 Interim Isolated 12/82.
32 Interim Stabilized 11/83.
33
34 102-C Tank: 5/46 to 1976.
35 Partially Isolated 12/82.
36
37 103-C Tank: 8/46 to
38 Partially Isolated 12/82.
39
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1 104-C Tank: 10/46 to
2 Partially Isolated 12/82.
3 Interim Stabilized
4 Interim Isolated
5
6 105-C Tank: 2/46 to
7 Partially Isolated
8
9 106-C Tank: 6/47 to 1979. •
10 Partially Isolated
11
12 107-C Tank: 4/46 to 1976.
13 Partially Isolated 12/82.
91

108-C Tank: 9/47 to 1976.
16 Interim Isolated 12/82.
TT Interim Stabilized 3/84.
18
19 109-C Tank: 4/48 to 1976.
9 Interim Isolated 12/82.
2-b Interim Stabilized 11/83.
22
23 110-C Tank: 5/46 to 1976.
24,i Questionable Integrity 1977.
25 Primary Stabilization 9/79.
X Partially Isolated 12/82.
274 Assumed Leaker 1984.
28
2T 111-C Tank: 8/46 to 1968.
30 Questionable Integrity 1968.
31 Interim Isolated 12/82.
32 Interim Stabilized 3/84.
33
34 112-C Tank: 11/46 to 1976.
35 Partially Isolated 12/82.
36 Interim Stabilized
37
38 201-C Tank: 1953 to 1977.
39 Interim Stabilized 3/82.
40 Interim Isolated 12/82.
41 Assumed Leaker
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i 202-C Tank: 1953 to 1977.
2 Interim Stabilized 8/81.
3 Interim Isolated 12/82.
4 Assumed Leaker
5
6 203-C Tank: 1953 to 1977.
7 Interim Stabilized 3/82.
8 Interim Isolated 12/82.
9 Confirmed Leaker 8/84.
10
11 204-C Tank: 1953 to 1977.
12 Primary Stabilization 12/78.
13 Interim Stabilization 9/82.
14 Interim Isolated 12/82.

0^ 15 Assumed Leaker

^
16
17 Waste Volume:

-- 18
ty 19

20
101-C Tank: 333,000 L (88,000 gal) Total Waste Volume.

333,000 L(88,000 gal) Sludge.^
21 11,000 L (3,000 gal) Drainable Interstitial Liquid.
22
23 102-C Tank: 1,616,000 L (427,000 gal) Total Waste Volume.
24 1,605,000 L (424,000 gal) Sludge.

^ 25 11,000 L (3,000 gal) Supernatant.
26 170,000 L (45,000 gal) Drainable Interstitial Liquid.

^ 27
28 103-C Tank: 738,000 L (195,000 gal) Total Waste Volume.
29 235,000 L (62,000 gal) Sludge.
30 503,000 L (133,000 gal) Supematant.
31
32 104-C Tank: 1,117,000 L (295,000 gal) Total Waste Volume.
33 1,117,000 L (295,000 gal) Sludge.
34 42,000 L (11,000 gal) Drainable Interstitial Liquid.
35
36 105-C Tank: 568,000 L (150,000 gal) Total Waste Volume.
37 568,000 L (150,000 gal) Sludge.
38 42,000 L (11,000 gal) Drainable Interstitial Liquid.
39

1.J
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1 106-C Tank: 867,000 L (229,000 gal) Total Waste Volume.
2 746,000 L (197,000 gal) Sludge.
3 121,000 L (32,000 gal) Supernatant.
4 61,000 L (16,000 gal) Drainable Interstitial Liquid.
5
6 107-C Tank: 1,276,000 L (337,000 gal) Total Waste Volume.
7 1,276,000 L (337,000 gal) Sludge.
8 129,000 L (34,000 gal) Drainable Interstitial Liquid.
9
10 108-C Tank: 250,000 L (66,000 gal) Total Waste Volume.
11 250,000 L (66,000 gal) Sludge.
12
13 109-C Tank: 250,000 L (66,000 gal) Total Waste Volume.
1T- 235,000 L (62,000 gal) Sludge.
15,^ 15,000 L (4,000 gal) Supernatant.
16
TT 110-C Tank: 761,000 L (201,000 gal) Total Waste Volume.
18, 742,000 L (196,000 gal) Sludge.
1 19,000 L (5,000 gal) Supernatant.
2" 61,000 L (16,000 gal) Drainable Interstitial Liquid.
2P
2^ 111-C Tank: 216,000 L (57,000 gal) Total Waste Volume.
2` 216,000 L (57,000 gal) Sludge.
24=.'
25 112-C Tank: 394,000 L (104,000 gal) Total Waste Volume.
26 394,000 L (104,000 gal) Sludge.
234 121,000 L (32,000 gal) Drainable Interstitial Liquid.
2
2 201-C Tank: 7,600 L (2,000 gal) Total Waste Volume.
30 7,600 L (2,000 gal) Sludge.
31
32 202-C Tank: 3,800 L (1,000 gal) Total Waste Volume.
33 3,800 L (1,000 gal) Sludge.
34
35 203-C Tank: 19,000 L (5,000 gal) Total Waste Volume.
36 19,000 L (5,000 gal) Sludge.
37
38 204-C Tank: 11,000 L (3,000 gal) Total Waste Volume.
39 11,000 L (3,000 gal) Sludge.
40
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Evaluation of Scintillation Probe Profiles

3 The 241-C tank farm is located with in the 200-PO-3 operable unit, north of the
4 PUREX Chemical Separation Facility. Twelve of the sixteen single shell tanks in the 241-C
5 tank farm have a capacity of 533,000 gal., and the remaining four tanks have a capacity of
6 55,000 gal. These tanks have all been removed from service and have been partially or
7 interim isolated. Tanks C-101, C-110 and C-112 are monitored by 4 drywells, tanks C-103
8 and C-111 by 5 drywells, tanks C-104 and C-107 by 7 drywells, tank C-105 by 9 drywells,
9 tank C-106 by 6 dry wells and tank C-108 by 3 dry wells. No drywells are constructed to
10 monitor tanks C-102, C-201, C-202, C-203 and C-204. However, the 11 drywells on the
11 perimeter of the 241-C tank farm or wells which monitor neighboring tanks provide a degree
12 of monitoring capability for these tanks. These wells are logged on a periodic basis by

CO 13 TFSA&S. Details of the wells monitoring the C-farm tanks and the scintillation probe
14 profiles used in this evaluation are given in Table Al-12.

tt+ 15
^ 16 Scintillation probe profiles from several of the drywells in the C-farm were compiled

17 into 5 cross sections and correlated with the lithologic cross sections of Price & Fecht
18 (1976c) (Figures Al-27, Al-28, A1-29, A1-30 and Al-31). Although the response of the
19 gamma logs to changes in lithology is often subtle, the correlation between the lithology and

0

20 the gamma logs can be considered good due to the detail of the available lithologic
21 information and the uniform response between the different vintages of logs used.
22
23 The stratigraphy of the C-farm area can be divided into three units. The shallowest
24 of these is the poorly sorted fill which envelops the tanks and consists of gravelly, very

_ 25 coarse to medium sand and occasional silt (Price & Fecht, 1976). The base of the fill, and
26 the tanks, is at an elevation of about 610 feet. Beneath the backfilled excavation for the tank

C4 27 farm, a pebbly facies of the Hanford sand is present. This pebbly facies consists of
28 discontinuous lenses of pebbly material with varying grain size distributions. In the southern
29 portion of the C-farm, there is a lens of slightly silty coarse sand which does not contain
30 pebbles between deeper pebbly material and the backfill. The base of the pebbly facies
31 sediments dip toward the south from an elevation of about 600 feet to about 560 feet across
32 the tank farm. Beneath the pebbly facies of the Hanford sand, a relatively homogeneous
33 sandy facies is found. This sandy facies is generally composed slightly silty, coarse to very
34 coarse sand. Over much of the area, there is discontinuous lens, up to 30 feet thick, of
35 slightly silty coarse to medium sands at the top of the sandy facies sediments. Also, at
36 greater depths within the sandy facies, a lens of slightly pebbly material is present in the
37 northern part of the tank farm (Price & Fecht, 1976c).
38
39 Elevated gamma radiation is found within several regions in the fill, the pebbly facies
40 and the sandy facies. There are three areas where elevated activity is detected at or near the
41 surface (Figure A1-32). The sources of this near surface activity can be attributed to known

^
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1 surface contamination or to radionuclides contained within piping at or near the surface.
2 There is clear evidence of downward migration of gamma emitters in all three of these areas.
3 There are eight areas where elevated radiation is found within the backfill and the pebbly
4 facies (Figure A1-33). Of these, two can be attributed to leaking tanks, five are related to
5 near surface releases and one is of unknown origin (adjacent to tank C-109). The is evidence
6 of downward migration of gamma emitters in seven of the eight occurrences of elevated
7 activity within the fill and the pebbly facies. There are two occurrences of elevated radiation
8 within the sandy facies. The levels of activity of these occurrences is very low and may not
9 be statistically significant on some of the profiles where it is identified (Figures A1-29,
10 A1-30 and A1-31). The source of one of these occurrences can be attributed to a leaking
11 tank, the source of the other is unknown. There is no evidence of downward migration of
12 radionuclides for either of these occurrences of elevated gamma radiation in the sandy facies.
1
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ÎI ÎI^
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DOE/RL-92-04

Draft B

0 Table Ai-1. Summary of Waste Management Unit Evaluation Results.

S'S

0

^

oV

t7^

17J

Radiation Depth Evidence of Detected in

I WIAU Desc ription Detected Interval (ft) Migration Groundwater
216-A-1 Crib Yes 27-42 No No

216-A-7 Crib Yes ' 0-.15 No . No
27-42 NG

216-A-2 Crib Yes 25-?? No No
216-A-4

,. . , .
Crib Yes Nor , ;.

216-A-21 Crib Unknown --- --- ---
216-A-26 French Drain° Yes "'` ^r77 No No
216-A-26A French Drain Yes 25-?? No No

216-A-27 Crib Yes 20-440 No No
2B0:320 ,NO

216-A-31 Crib Unknown --- --- ---
216-A-36A ."Crib , . ,,

.
Yes 1^2D- o o. . 280

216-A-368 Crib Yes 20-1 35+ No No

216-A-5 Crib Yes 25-50 No No

216-A-10 Crib Yes . .,` 50 200 No No

216-A-15 French Drain Unknown --- --- No

216-A-38 Crib No

216-A-8 Crib Yes 20-40 No No

216-A-8 Crib° Yes 0-120 Yes Unknown
145-180+

216-A-18 Trench No
216-A-19 Trench No --- --- ---
216-A-20 Trench No --- -== "
216-A-24 Crib Yes 0-123+ No Unknown
216-A-29 Ditch° Yes 18-31 Unknown No
216-A-34 Ditch No --- ---
216-A-524 Control No ---

Structure

216-A-9 Crib No --- --- ---
216-A-40 Trench No --- --- ---

216-A-30 Crib° Yes 8-42 Yes No

216-A-37-1 Crib° No --- ---
216-A-37-2 Crib° Unknown --- --- ---
216-A-42 Retention

Basin°
- - - -- - -- -

216-A-45
--

Crib° Yes 40-150+ Yes Unknown

241-A-101 Tank Farm Yes 0-100 Yes No
to 106

241-AX-101 Tank Farm Yes 0-39 Yes No
to 104

241-C-101 Tank Farm Yes
to 112

° Unit is Currently Active.
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Draft B

JJ
Table A1-2. Details of Wells and Logs Used in Evaluation of 216-A-1

and -7 Waste Management Units.

?J20/76

C^?

.'1$

eiY

ri!

N

cx^

^

4/25/68
5/14/63
5/14/59

.`; r674 ''i5(i .';' ^•,>8/23786 , ,•.5-54 41205 47169
12/3/76 •

• Digitized Logs

Source: Westinghouse GIS Listing of Well Statistics.
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Draft B

^

Ad

^

M

^
i^

Cel

0%

Table A1-3. Details of Wells and Logs Used in Evaluation of 216-A-2,

-4, -21, -26, -27, -31, and -36 Waste Management Units.

7-6 38140

7-7 38711

E17-9 39027

E17-10

E17-11 38924

E17-51 38540

E24-9 39295

E24-12 39219

E24-53 39515

2r19n6 •
4/29/70
5/21/63

48340 ':. ,711547 398,.. :p: 310-400 :;'.7l1l86. . .

•

...
.,,. :4/28t76

+N29/70 °
•
•, ; . ?::

4/i6J88

48480 717.05 '379 298-398 '1114/87
2n9n6 '
4129n0
4/16/68

48560 718.69 328 298-335 9/29/82 . •
'?J19/76 •

4/28r70
M16/68
; a18/65

46499 720.1 499 300-460 4/27176
4/29/70
7/2/65

48599 ' 719.19 377: 300-385 . 9/19I88 '
7l14/87
4/28l76
4/29170
7l2165

48538 717.64 321 310-320 4/2l79 '
4/28/76
4/29/70
4/18/68

48650 714.74 325 310-320 9/19/86
4128176
4129A0

48509 717.83 150 --- 9/19/88
9/29/82

48510 ^-- ,160 °- ' 9/18/88 •
9/29/82 '

48292 715.48 366 --- 9/16187
2/19/76
4/29no
5l21/63

48203 716.28 319 310-320 4/28/76.

t
+4129l70

48245 711 50 " ^-- 8/24/82 •
4/28/76
5/21/63

39542 ., .,,..,48130 711.;;, 97 __ 9/16187
8l21/63

^

• Digltized Logs

Sources: Westinghouse GIS Listing of Well Statistics, Welty & Vermeullen (1989)
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Draft B

^
Table A1-4. Details of Wells and Logs Used in Evaluation of 216-A-5,

-10, -15, and -38 Waste Management Units.

4/30n0

.,3

.^2

^

^

fA

^

1 39396

E24-10

E24-60

7J19/7s
4/29/70
5/21/63
5/13/59
3/27/58 •

39404 48953 . ' 717.47 360 :277-331 $l24J82 . •
. . , . :: 2/19/76

'. : ., 4130t70
i...' 4/17/68

5/21163
..:5/13159

39379 48710 715.94 315 --- 9/16/87
4/2/79
4129n0 •
4n 7/68
3/2/67

10/13/65

39371 49252 718.39 336 308-362 7/14/87 •
2/19176
4/30170
7/17/68

39300 48920 --- --- --- 9/9/85
12/10/82

39350 48704 ' 712 146 --- 9/16187 •'

51263
5/23159

39447 48704 712 147 --- 9/16/87
4/28/76
5/21/63
5/13/59

39397 48666 712 195 --- ...,. 9116/87 •
4/28/76
Si21/63

xINI : b/13t5s ; "
39215 48913 '717.42 150

,
--- 3111/88

11/17/82 •
4/28/76 -
4/17/68
5121/63
5/13/59

39216 .. . ' 48984 718.59:: 200 , . ...8/30/88
W.

' , •
11/17/82 " ,. •

; 4/28/76 ..'..:...
+i717/68
5i21/63
$/13159

E24-160 39320 48910 717.79 -- 170-218 314/86

Sources: Westinghouse GIS Listing of Well Statistics, Welty & Veimeullen (1989).
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Draft B

0

4^^1

C'V

Cr

^

Table Al-5. Details of Wells and Logs Used in Evaluation of 216-A-6
Waste Management Unit.

Well # Northing Westing TOC TD Perforations Logs Used I

53 39795 47000 69052

2/20/76
4/25/68
5/13/63
5/14/59
4/28/58
8112/87
5/5/76

• Digitized Logs

Source: Westinghouse GIS Listing of Well Statistics.

A1T-5



DOE/RIr92-04

Draft B

^ Table A1-6. Details of Wells and Logs Used in Evaluation of 216-A-8,
-18, -19, -20, -24, -29, -34, and -524 Waste Management Units.

TOC

2/19/58

07-

l41)

-..!_3

^

U^

0

!5-5 41867 46632 .: 657:71 275 235 291 9/19/88 •
-08-09

.
2121/84
4/3DI76

•

5/14763
BJ1/59
2/19/58

5-6 41598° 46619° 658.31 274 234-288 3/23190
-08-07 9/30/82

4/30/76
4/25/68
5/14/63
6/3/59
2/19/58 '

5-7 41709 46416 657.15 260 235-290 3123/90
-08-10

24/30/76
t.:4/25/68
5/14/63

' . . ' , '6!1I/59
2/19/58

5-8 41682 46187 658.31 271 244-284 3/23/90
-08-03 4/30/76

5/14/63
6/1/59
2/19/58
12/3/76

5-9 41779 45860 654.86 261 233-288 9/29/82
. . . 2/20/76 ...

4/25/68
5/14/83
BJ1/59
2/19/58

5-10 42000 46900 655.84 280 226-291 12/3/76
12/12/58

5-14 41600 46650 . . ' , L680" .314/87
9/30/82

;.' .:4/30A6
2/9/67

5-28 41424 45541 662.44 335 --- 4/15/88
5-169 41675 45550 9/30/82

'Digitized Logs
°Discrepency between GIS listing and Welty & Vermeulen (1989)
"TOC inconsistent with nearby wells.
Sources: Westinghouse GIS Listing of Well Statistics and Welty & Vermeulen (1989).
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Draft B

Table A1-6. Details of Wells and Logs Used in Evaluation of 216-A-8,
^ 18, -19, -20, -24, -29, -34, and -524 Waste Management Units.

e orting F-asting e ora ons Logs

5/14/63
6/3/59

E26-3 42324 46-57 641,15 261 222-272 "-° 8/12/87
M3W76 , •
5/1A/63
6/3l59

12/12158
'^4/29/58 •

E26-4 42245 46449 647.76 290 ' 225 281 8712/87 •
4/30/76 •
5/14/63
6J3/59
12/12/58

E26-5 42172 46842 651.07 y280 ' .: 237-290 8/12/87
2120/76
fi124/68
5/14163

^ 6/3/59
'12112/58 . ,.

5/27158
;, ,...

.
4/28l58

E26-7 42285 46650 647 211 --- 6120/64
•30/764/

2/9/67

-^ E26-53 42325 46605 650.33 . 6/21184 •

E26-54 42355 46449 --- -- - --- 6/21/84

'olgitized Logs
Sources: Westinghouse GIS List ing of Well Statist ics and Welty 6 Vermeulen (1989).

-^)

^

47^

0
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Draft B

^ Table A1-7. Details of Wells and Logs Used in Evaluation of 216-A-9
and -40 Waste Management Units.

TOC TD

?J19/76
4/17/68
5/20/63
5/12/59

E24-4. 41182 48483 696.69 325 ; 272-298 M28/76
M1$/68 '
S/20/63

: 511?J59, `:'.
E24-5 41275 48727 696.61 326 274-327 4/22/85

4/28/76
5/13l59

E24-63 41335 48644 895 97 50 9123/86,",':.
4/28i76
4/18768

E27-3 42000 48500 683.27 340 265-348 6/20/63

Sources: Westinghouse GIS Listing of Well Statistics, Fecht at al. (1977) and Welty 8 Vermeulen (1989

^

S^1

IN

IT

I*
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Draft B

Table A1-8. Details of Wells and Logs Used in Evaluation of 216-A-30,
-37, and -42 Waste Management Units.

Weli# Northing Westing TOC TD Perforations Logs Use

4/29/76
4/25/68
5113163

E25-11 139611 46126 68126 309 285-338 70J8/80 '' ;';'
i :?l26l63 ;

^^F25-12 39388 45655 680.95 337
-

265=338 3l23/90 ... . '
10/8/80
4/29n6
5/13/63

E25-17 40086 46570 ...;.r690 292 ... 273-295 3/23/9Q . .
gr20/82

"
i

8/23/78 ' . ` •
... 12/3J76

E25-18 40070 46187 679.05 291 269-294 6/29/88
8/23/78 '
12/3/76

E25-19 39935 46060 677.2 .'287 270-295 :9129182 •

-
8r23A8

. . . . ' '^r72/3l76 ':•
E25-20 39925 45875 676.3 294 268-293 9%29/82 •

1/5/82 •
-,. __ .. 8/23178

12/3/76 •
rr^ E25-21 39609 45377 677.27 295 270-293 .;: N/A

E25-22 39776 45589 674.02 295 '--- N/A^
E25-23 39308 44746 680.13 295 273-304. WA
E25-24 39484 44949 679.55 293 270-290 N/A

^
'

E25-37 40462 45749 673.29 280 260-280 6/28/89 •
E25-38 40056 45469 673.52 280 260-280 7/5189
E25-190 39700 46075" . ^. . . SD. ...: ---; ... .. 3/23/90, "

i0/8l82 •
E25-191 39560 45800 --- 50 --- 3/23/90

10/13/82 •
E25-193 39430 45532 --- 60 --- 9/23190

^ , , .., . . 10113/82
igitiz Logs

O' "Coordinate changed to correspond to Welty & Vermeulen (1989) .
N/A Not Available
Sources: Westinghouse GIS Listing of Well Statistics; Welty & Vermeulen (1989).

^
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Draft B

01

C^'J

^^S

r^s

C14

N.

CI%

0

Table A1-9. Details of Wells and Logs Used in Evaluation of 216-A-45
Waste Management Unit.

Weil# Northing Westing TOC TD Perforations Logs Used

E17-13 38353 49040 779.25 --- 8111188.;.,':•^
E17-53 38266 49065 719.34 150 --- 9/23l88 •
01-45-04
E17-54. . ' ..,::.38354 , ¢8248 .: 720:78 150 -- 9723i88 ` 1
01-45-1D

igitizeG Lo95
Source: Westinghouse GIS Llstlnp of Well Statistics.
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Draft B

0 Table A1-10. Details of Wells and Logs Used in 241-A Tank Farm Evaluation.

E25-51
10-00-02
E25-58
10-00-04
E25-15
10-00-06

E24-14
10-00-07
E24-13
10-00-OB
E24-64

41357.

41160

41125

41125

41187

41155

47505 :,...
47540

47651

47799

47875 '.

47819

' _::: r-

688.02 151

S89 67 340

690.8 340

., .091.05. 308'

-- ' 685 ^^ • ' 80 •

0•...:

1

1 ^

1

1

- 0 ^

NotUsed

Not Used'

818r90

475/77
Not Used'

NotUaed

Not Ussd'

E25-97 41247 47781 689.09 125 52 Not Used
^. 10-01-01

'E25-91 41213 . . 47757 889.18 '75 52 1/27/92
10-01-03 1/20/75
E25-92 41172 47770 689.57 125 52 1/20/92
10-01-04 10/29/84

04 1/2on5
E25-1 41166 47759 690.21 : . 315' 1 6J8J90
10-01-05 .11.11182

4/4777
E24-70 41157 47809 690.62 125 26 1120/92
10-01-06 9/4/90

1/2?J85
4/4/77

E24-71 41178 47845 690.48 125 26 1120/92
10-01-08 . .. .. .: ', ..- .:..`'..... ;,. , :.,; "' ,. 1/22l85

414177
E24-75 41200 47853 6912 75 26 Not Used

--• 10-01-09
E24-72 41224 47850 889.89 125 26 :

'
Not Used

-^ 10-01-10 : . .._.. .

'E24-73 41250 47822 689.83 125 26 N6t Used
^j. 10-01-11

E25-192 41179 47772 689.52 : 52 4 12/3191
10-01-16 7/16/90

il1o/85
3f9/81

E25-204 41187 47768 6892 ".'45 4 12/3191
10-01-28 7/16/90

1/22/85
3/26184

E24-650 41170 47819 '890 50 0 9/16/87

Sources: Welty & Vermeulen ( 1989); Price & Fecht (1976); Jacques (1972); Westinghouse GIS listing.
•TD from Westinghouse GIS listing used, differs from Welty & Vermeullen (1989).
°Logged by PNL.
'Coordinate used from Westinghouse GIS listing differs from Jacques ( 1972).
2Scaled from Price & Fecht (1976).

^
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Draft B

Table Al-10. Details of Wells and Logs Used in 241-A Tank Farm Evaluation.

TOC

10-02-01 9/4/90
1/21/85
4/4l77

E25-83 41201 47652 687 92 125 12 1713192
10-02-03 <:'. 8f29190

1/21/85
4/4f77

E25-85 41166 47675 688.57 125 26 1/20/92
10-02-05 914190

1/20/85
4/4/77

E25-86 41158 47714 s 85• ' ... . 72 1113/92
10-02-06 gj2g/90

1/21/85
414177

^.^ E25-87 41184 47746 689.42 125- 12 1/13/92
10-02-08 1/21/85

4/4/77
E25-88 41226 47746 688.88 125 12 1/13192

^ 10-02-10 7/30190
4/4/77

E25-89 41250 47720 688.9 125 i2 Not Used
° 10-02-11

^^.-..+ •.uv r.^oa op^.^ I LO 4 1Y17/`J1

t

10-03-01 7/16/90

i
12/5/77

E25-79 41234 47553 687.3 ".125 4 12/3191
10-03-02 . .

. , :. ... '-
. , - 7/16/90

12/5m
E25-80 41180 47558 687.54 125 4 12/3/91
10-03-04 7/16/90

12/5/77
-' E25-81 41158 47591 688.12 925 1213/91

10 03-OS 7/16190
12/5/77

E25-82 41168 47632 688.32 125 4 12/3/91
Cr% 10-03-07 7/16/90

12/5/77
E25-55 41223 47651 688.33 , 151 12 1/13/92
10-03-10 7!2/90

'.. . . .,.... ..;^ '
12/5/77

E25-84 41250 47635 667.53 75' 4. .. 12/3/91.
10-03-11 4/24/90

12/5/77
Sources: Welty & Vermeulen (1989); Price & Fecht (1976); Jacques (1972); Westinphouse G1S listing.
•TD from Westinghouse GIS listing used, differs from Welty & Vermeulien (1989).
°Lopged by PNL.
'Coordinate used from Westinghouse G1S listing differs from Jacques (1972).

0
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DOE/RIr92-04

Draft B

0 Table A1-10. Details of Wells and Logs Used in 241-A Tank Farm Evaluation.

.!S

.:,.

c^

!`mF

0%

Logging

I Well # Northing Westing TOC TD Freq (/yr) Logs Used
E25-61 41345 47774 688.11 125 1 6/8/90
10-04-01 1/7/85

7112/77
E25-56 41283 .. r : 47753 Not Used
10-04-04

5-63F2 41275 . . . 47768 688.43 ^ ^ ^ NotUsed
10-04-05
E24-66 41262 47819 .. 1669.36 ;i25• NOtUsed
10-04-07
E24-67 41287 47849 689.35 125 1 NotUsed
10-04-08
F24-68 41326 47848 889.09 125• 1. Not Used
10-04-10

"^E24-69 41355 47615 688.32 125' 1 Not1.Jsed
10-04-12

E25-68 41335 47663 687.33 121 1 6/8/90
10-05-02 1/3/77
E25-70 41264 47679 687.63 75 12/3/91
10-05-05 7/16/90

: U10/85 .
. .. . . , .. , . . . . . . : 4/4l77

E25-71 41263 47721 688.48 74 1 Not Used
10-05-07
E25-98 41274 47749 688.64 56 1 Not Used
10-05-08
E25-62 41304 47753 688.21 125' 1 6/8/90
10-05-09 117/85

4/4177
E25-66 41340" 46637 687.65 .' 125 ,. . 1 6J8790
10-05-10 9/12178

u4rn
E25-67 41355 47697 687.48 125' 1 618/90
10-05-12 1n85

4/4/77

E25-74 41337 47562 687.27 125 1 N ot Used
10-06-02
E25-75 41296 47552 686.9 125 1 Not Used
10-06-04
E25-76 41264 47577" 887.15 75 1 Not Used
10-06-05
E25-77 41264 . 47623". 8,87:25 125 1 Not Used
10-06-07 ,.;
E25-69 41304 47651 687 925 6/8/90
10-06-09 1/8185

4/4/77
E25-72 41338 47637 687.06 125 1 578/90
10-06-10 117/85

`"
4/4I77

E25-73 41356 47598 687 110' 1 618/90
10-06-12 1n/85

4/4(/7
Sources: Weltv & Vermeulan (1989): Price & Fecht (1976): Jacaues ( 1972): Westinahouse GIS Iisttno.
'TD from Westinghouse GIS listing used, differs from Welty & Vermeullen (1989).
°Logged by PNL.
'Coordinate used from Westinghouse GIS listing differs from Jacques (1972).

^
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Draft B

10 Table A1-11. Details of Wells and Logs Used in 241-AX Tank Farm Evaluation.

P^.

^

^.^.4

C,T+

I
Logging

Well # Northing Westing TOC TD Freq (/yr) Logs Used
E25-99 41776 47453 681 100 12 1/20/92
11-01-01 1/22/85

4/1R8
E25-100 41753 47429 680 <' 100 12 ; 1120/92
11-01-02 1/22/85

411177.
E25-101 41710 47429 681 100 12 1/20/92
11-01-04 1/22185

4/1/77
F25-102 .41682 47458 E91 700 12 ' 1120/92
11-01-05

.

7/3/77
E25-105 41692 47500 681 102 18 1/27/92
11-01-07 - 1/22185

4/1/77
E25-104 41726 47520 .$80 1.03 78 1/27/92
11-01-09 1/22/85

^
1/8R7

E25-131 41763' 47511' - 680 73 18 1/27/92
11-01-10 1/22/85

1/25/82
E25-105 41773 47495 680 100 18 1127/92
11-01-11 1122/85

6H2R8

E25-132 41668' 47449 681 125 1 6/14/90
11-02-01 6/12/85

6/12R8
E25-106 41648 47429 : 682 100 - '" 1 ,' NOtUsed
11-02-02

. . , . , . :,.. , . .

E25-133 41629' 41728' 682 75 1 Not Used
11-02-03
E25-107 41600 47428 680 100 1 Not Used
11-02-04
E25-108 41585 47455 682 104 1 NOtUsed
11-02-05
E25-709 41585' 47496' 682 99 1 NOtUsed
11-02-07 <...: .: ..

... .

E25-110 41595 47520 682 N/A 0 Not Used
11-02-08
E25-717 41644 ... 47519 .:... 881., 100 1 6J14/90.,
11-02-10

,
6112/85

E25-112 41669 47499 681°' ° ' 101 1
4/SR7
6l14/90

11-02-11 6J28R5
E25-128 +51675 47485 S81 rJ „52 12 .:. 1713/92
11-02-12 i S/14R9
E25-127 41670 47508 681 125 1 6/14/90
11-02-22 6/12185

1/3R7
* Scaled from Drawing H-2-36935, Rev.4 (Tabasinski, 1978).
Sources: Welty & Vermeulen (1989); Tabasinski (1978).
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Draft B

lk F E iTable A1-11. Details o f Wells and Logs Used in vaarm uat241-AX Tan on.
Logging

Well # Northing Westing TOC TD Freq (/yr) Logs Use^

11-03-02 1/6177
E25-114 41691 47540: '., S82 ;';;100 ;: 4,, 1J3J91

11-03-05 i1P9/65
1/6/T7

E25-115 41691 47589 684 1C0 4 1/3/91

11-03-07 1/9/85
4/5/77

E25-116 41720 47610 684 121 4 i 1/9/91

11-03-09 4/1I77

E25-117 41761 47602 68i 99 4 113191

11-03-10 1/9/85
4/1l77

E25-118 41776 ., , 47569 681 100 NotUsed

11-03-12

11-04-01 1o/3m

E25-120 41583 47544 582„ 100 1 Not Used

11-04-05
E25-121 41585 47686 682 95 1 6/13/90

11-04-07 6/15/84
10/5/77

-°- E25-122 41605 47604 685 98 1 6/14/90

11-04-08 4/4177

E25-123 41650 47612 685 101 1 6/14/90
^ 11-04-10 ^1 ^^

4/5/77

E25-124 41672 47581 682 .125 1 8/14/90

a0 11-04-11 . ' , , . . 6I13/84
1/3J77

v,'4 E25-147 41591 47588 685 125 1 6/14/90

11-04-19 6/13184
_ 4/7/78

' Scaled from Drawing H-2-36935, Rev.4 (Tabasinski, 1978).

C%4 Sources: Welty & Vermeulen (1989); Tabasinskl (1978).

6%

0
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Ct%

Table A1-12. Details of Wells and Logs Used in 241-C Tank Farm Evaluation.

Well # Northing Westing TOC TD Freq. Qyr) Logs Used

E27-56 42954 48191 639.17 145° 4 Not Used
30-D0-01

E27-54 42771 48149 651 57:.` '155° , 4 '' Nof a3sed '.
30-00-03 . . . ^: , ^.,.
E27-55 42677 48370 652.57 154° 1 617/90
30-00-06 1124/75

E27-57, 42889 48583 653 46 130° 4 424190
30 00 09 ai2gns
E27-53 43029 48549 649.17 150° 1 Not Used
30-00-10

E27-121 42840 .48780 " -B0 1 '577190
30-00-11

E27-52 43096 48322 645.96 150° 1 Not Used
30-00-12

E27-123 43150 48500 - 60 1 NotUsed
30-00-13

E27-120 42770 48760 --- 60 1 6/14/90
30-00-22 12/9/77

E27-122 42840 .48650 _-_ ,60, 1.. 8J7190
30-00-24 12/9/77

E27-60 42747 48295 646.66 100 12 12/18/91
30-01-01 7/15/77

E27-59 42676 48328 647.59 100 ! SJ7/90 :"
30-01-06 10/15176

E27-58 42719 48373 647.25 100 1 6/7/90
30-01-09 10/15/76

E27-61 42762 48339 . 646.82. 100 -. '4 4/24/90
30-01-12

. .: , ., . ... .. . . ...
. , .:.:. .

. .:.. .3/17/77

E27-74 42901 48168 645 125 26 1/27/92
30-03-01 1219177

E27-75 42861 48140 645 .. , 100 17, 9/23/92
30-03-03 fi/7J79

E27-76 42820 48165 645 100 17 1/23/92
30-03-05 1/24l75

E27-77 42825 48215 545.64 itOD 12 1/16/82
30-03-07 1124/75

E27-78 42861 48231 --- 100 17 1/23/92
30-03-09 8/14/79

* Log collected with Probe #2 (shielded probe) not with Probe #4 (unshielded).

o Bottom 100 feet of well is perforated.

Sources: Westinghouse GIS Listing of Well Statistics;
Welty & Vermeulen (1989); Welty (1988).

11
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^

O
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iRt

^

NO

C14

ZT

Table A1-12. Details of Wells and Logs Used in 241-C Tank Farm Evaluation.

Well # Northing Westing TOC TD Freq. (/yr) Logs Used

E27-115 42829 48378 646 50 4 4/24190

30-04-01 1/24175

E27-67 42627 48365 646.85 130 3 8J7J90

30-04-02 :.........:.::_.. ,,:; Yi/8778 r...

E27-116 42817 48365 646 50 4 4/24/90

30-04-03 9/25/80

E27-79 42790 48352 $46 8 900 4 A124/80

30-04-04 , . ..:.. . x:. • tOV16^79,.

E27-80 42748 48377 647.08 100 4 4/24/90

30-04-05 12/9/77

IE27-66 42759 48437 G49.06', 145 4 424/90 :
30-04-08 7115117 ,. ,.

E27-65 42835 48405 647.21 135 4 4124/90

30-04-12 1/24175

E27-70 42893 48290 645.7 126 4 4/24/90

30-05-02 10/6l78
,.

E27-81 42861 48282 fi46 100 4 4/24/90
30-05-03 7/15fJ7

E27-69 42825 48294 646.07 120 4 4/25/90

30-05-04 10/10f75

E27-82 42813 48328 646.21 100 4 4/24190
30-05-05 3112l76

E27-119 42814 48353 646 55 4 4/24/90

30-05-06 9/15/78

E27-118 42826 .. 48353 646 , 66 4 4/24/90'
30-05-07 1 1/2/76

. . . ?114175

E27-117 42838 48367 646 47 4 4/24/90

30-05-08 11/8/78

E27-83 42861 48375 646.61 1 00 4 4/24190

30-05-09 1/2405

E27-68 42893 48366 646.23 135 4 4/24/90

30-05-10 3110/82

E27-72 42967 48244 645.33 125 17 1/23/92

30-06-02 1/24/75

E27-84 42933 48209 ' 6448. 100 17 1/23l92

30 06 03
.. ....., ...

7/15R7 ............

E27-73 42897 48288 644.71 130 17 1/23/92

30-06-04 9/24/75

E27-85 42932 48302 S45 44 :, 100 17 ' 1323132.
30-06 09 1/24/75,

E27-71 42963 48291 645.31 130 17 1/23/92

30-06-10 1/24/75

E27-86 42976 482so 644 74 ' !00 26 1%23/92
3C 06-12 .. :.'. . .. ......... . . .:...: L ., 1/24175.

* Log collected with Probe #2 (shielded probe) not with Probe #4 (unshielded).

0

o Bottom 100 feet of well is perforated.

Sources: Westinghouse GIS Listing of Well Statistics;

Welty & Vermeulen ( 1989); Welty ( 1988).
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9 Table Al-12. Details of Wells and Logs Used in 241-C Tank Farm Evaluation.

Logging

C!9

»03

+C!

;!I

0%

Well # Northing Westing TOC TD Freq. (/yr) Logs Used

E27-87 42911 48448 646 100 4 NotUsed
30-07-01

"E2i-88 ", 42883 48416 fi46 :,' !00 4 Na uced
30-07-02

E27-89 42823 48447 646 100 4 Not Used

30-07-05

E27-90 42815 48485 446 : ., 89 4 NW Usetf

30-07-07 .
. .,.n. :: ` [ .. ..,...m . . '::.. . .. . :: : . ,

. • "
. .

. ... . '.... , ..^ :.:\`L.
.-.

E27-91 42842
....

48512
..

646 99 4 Not Used

30-07-08 ...,, .
` 4

,:,
e ^N t UE27-92 42879 48515 846 100. , tO S

30-07-10

E27-93 42898 48489 646.59 100 4 4/25/90

30-07-11 1/24/75

E27-94
30-08-02

E27-51
30-08-03

E27-95
30-08-12

42965

42932

42978

48363

48345.. ':

48398

647

64696

647

100

f50"

100

1

1

1

617/90
9/11/80

NotUSed

6l7/90
1/24/75

E27-96 43047 48313 644.85 100 1 6/7/90

30-09-01 1/24/75
,. ,

E27-97 43023 48284 645 . 17 100 1.. 67/90

30-09-02 8/7/79..

E27-98 42956 48327 645 100 1 6/7/90

30-09-06 . ..,. 12tann

E27-135 42965 d8342 -- 125 6/7190

30-09-07 12116/82

E27-99 43026 48385 645.43 100 4 4/24/90

30-09-10 1/24/75

E27-100 43045 48349 4 4/24/90

30-09-11 ''
i/24/75

- -

E27-101
- -

42979
- -

48528 646 100 4 4/25/90

30-10-01 1/24/75

E27-102 42945 48494 646.52 ' 100 4 4/24/90

30-10-02
1 ,;:; :,. . .: ^ :,. , , •;.:, z. : .

E27-103 42926 48585 646 100 4 4/14/90

30-10-09 7/15/77

E27-104 42967 48570 . 846 y 700 4 425190
30-10-11 9/1109

* Log collected with Probe #2 (shielded probe) not with Probe #4 (unshielded).

o Bottom 100 feet of well is perforated.

0

Sources: Westinghouse GIS Listing of Well Statistics;

Welty & Vermeulen (1989); Welty ( 1988).

.
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Table AI-12. Details of Wells and Logs Used in 241-C Tank Farm Evaluation.

Well # Northing Westing TOG TD Freq. (/yr) Logs Used

E27-63 43036 48441 645.77 100 4 4/24/90
30-11-01 1/31/75

E27-1o5 42964 48439 .:. '.. &lii
::.
foo 7

.. :
Naused . ,-.

30-11-05
;

E27-64 42957 48469 646.49 100 1 6/7/90
30-11-06 1124/75

E27-62 143002 48514 ; b46 37.., i00 1. . NolUsed
30 11r09

E27-106 43043 48495 646 100 1 Not Used
30-11-11

E27-107 43120 48380 645 100 4 4/24/90
30-12-01 9/11/79

F27-108 43088 48352 645 700 4. 4/24/90
30-12-03 6/9/75

E27-109 43074 48446 645 100 4 4/24/90
30-12-09 10/9l79

E27-125 43116 48387
,, .. ..;, .

16 '
r.

4
., ,....<...,..,.,

1f24790
30-12-13 5/9/79

"` Log collected with Probe #2 (shielded probe) not with Probe #4 (unshielded).
tV?

^
e^t

^

rn

0

o Bottom 100 feet of well is perforated.

Sources: Westinghouse GIS Listing of Well Statistics;
V.'elty & Vermeulen (1989); Welty (1988).
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APPENDIX A.2

SAMPLE DATA

W$C(PUREX-4)/9-24-92/03 3 86A
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Table A-2.1. Results of Grid Soil Sampling (pCi/g)

i-^

Location 2E11 Page 1 of 15

1985 1986 1987 1988 1989
Average

Radionuclide Resutt Error Result Error Result Error Result Ertor Result Error Result

Ce-141 - - - - - - - - - - -

Ce-144 - - 2.IOE-01 1.90E-01 - - - < 6.00E-02 1.30E-01 - - 1.35E-0I

Co-58 * - _ - - -- < -5.00E-03 1.70E-02 -- - 5.00E-03

Co-60 * - 2:00E-02 2.00E-02 -- - < 7.70E-03 1.70E-02 - - 1.39E-02

Cs-134 * - - 8.00E-02 3.OOE-02 - - < -2.40E-04 1.90E02 - - 3.99E-02

Ca-137 1.30E+01 833)ibl . - 1:40E+01 1.42E+00 - - 8.60E+00 8.70E01 - - 1.19E+01

Eu-152 1c82E-01 l.65Fi(11 2.30&Ol 9.OOE02 -- -- 1.20E-01 9.90E-0Z- - - 1.77E0I

Eu-154 * - - - - - < -5.50E02 5.40E-02 - - 5.50E-02

Eu-155 * - - - - - < 1.80E02 7.10E-02 - - 1.80E-02

1-129 - - - - - - - - - - -

K-40 - - - -

Mn-54 * - - - - - 2.60E.t12 1:60E-02 2.60E-02

Nb-95 ^ • _ _ _ _ _ _ _ _ _ _

Pb-212 - - - - - - - - - - -

P6-214 - - 7.90E-01 f.10E-01- 7.90E-01

Pu-238 -^. i.605.63 _ S.OOE-04 IAOE-03 5 OOE-04 -- - 8.60E-04 6.50E-04 - - - 1.49E-03

Pu-239 1301r02 8.00&03

- - -

7.30E-02 ` 8:ob&03 -

-

- - 4.20E-02 6.20E-03 ^:- - - 6.27E(Yl

Ru-106 • - - < 3.50E-02 1.80E-01 - - 3.50E-02

Sr-90 2.18E+00 --^ 3.98E-01 8.90FA1 '` 1.70E9I^- - - 2.70E+00 5:10E-01 1.92E+00

Tc-99 _ - ^ - - -

U (total) 3.85E-01 1.261'v01 . ^- 3.70E-01 Ii20E-OI - - I,80E01 6.4iix.42 .-' - - 3.12E-01

Zn-65 * - - - - - < -1.60E-02 4.20E-02 - - 1.60E-02

Zr-95 * - • - - < 1.40E-02 3.30E-02 - 1.40E-02

d
O

52

WHC(PUREX-4)/09-24-92/03386T.1
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Table A-2.1. Results of Grid Soil Sampling (pCi/g)
iocatlon tnlL rage /- or rj

1985 1986 1987 1988 1989
Average

Radionuclide Result Ertor Result Error Result Error Result Error Result Error Result

Ce-141 - - - - < -4.40E03 3.5013-02 -- - 1.02E-01 1.51E-01 4.88E-02

Ce-144 - - - 3.00E-0I 2.60E01 <-7.00E-03 9.70E-02 <-1.IOE-02 I.IOE-01 1.45E-01 2.29E01 1.07E-01

Co-58 * - - - < -6.40E-03 1.80E-02 < 4.80E-03 1.60E-02 8.28E-03 2.27E-02 6.49E-03

Co-60 _ * - - - <-2.60E-03 2.00E-02 < 7.40E-04 1.60E-02 1.698-02 229E-02 5.01E-03

Ca-134 6.60E-02 3.40E-02 8.00E-02 3AOE-02 4.50E02 2.00E-02 <-8.50E.03 1.80E-02 2.73E-02 3.30&02 4.20E-02

Cs-137 1.21E+01 7.84Fi01 2.55E+01 2.56E+00 1:50E-Ol 3.00E-02 6.80E+00 6.90E-01 2.35E+01 -, ,- 2.36E+00 1.36E+01

Eu-152 * - - - 1.IOE-01 8.80E-02 < 6.80E-02 7.10E-02 1.75E-02 1.03E-01 6.52E-02

Eu-154 * - - < 4.60E-02 5.00E-02 <-1.80E-02 5.20E-02 2.54E-02 7.07F(Yl 1.78E-02

Eu-155 * - _ 1.90E01 1.50E-01 7.00E-02 5.40E112 7.30E-02 6.20E-02 4.8513,02 1.02E01 9.54E02

1-129 - - - - - - - - , 2.3713.02 2.79E-01 2.37F.02

8-40 - - - 1.19E4F01 1.46E+00 1.19E+01

Mn-54 * - 100E-02 2A0E02 2.20E-02 1.50E-02 2.10H-02. 1,50E-02 1.24E-02 2.47E-02 2.14E-02

prb-95 * - - - - - - - 'Ic21E-0t- - 6i42E-02 1.21E-01

Pb-212 715E-01' 1A7E-01' 7.85E-01

Pb-214 - 7.40E-01 S.IOE-01 6.42EA1 - - 1;30E-01- 6.91E-01

Pu-238 9.OOM4 --. 500E-04 1.00E-03 S,OOE-04 4.SOE-04-^ 2.SOF.l14 _ < 4.40E-04 5.70E-04 418E-03 - = - 7.82E-04 1.39E-03

Pu-239 ::2.80E02 --^ 4.00E-03 -- ' 4:20E(YL- 5.00E-03 7.40$A3 4.20E-03 1.66E-02 9:70E03 Ii05E-91 ' 1:10E-02 3.97&02

Ru-106 * < 2.10E-02 1.30E-01 <-2.20E-01 1.80E-01 1.98E-01 3.22E-01 1.46E-01

Sr-90 "1.36Ei}00 2,48E-01 2.10E+00 3.80,01 - 4.10E.0I '.1AOE01 6'.508-01 1.30E-01 1.67E+00 3.20EOl- 1.24E+00

Tc-99 - - - - - 3.41E-01 1.07E+00 3.41E-01

U (total) 179E01 9.50EA2- -"_ Z.20E61 8.ODE-02 1.30E-01 z 4.30E-02 2.10E-01 7.00E-(12 I:92E4t . 6:32E-02 2.06E-01

Zn-65 * - - <-3.20E-02 4.70E-02 <-1.20E-01 4.80E-02 2.27E-02 5.80E-02 5.82E-02

Zr-95 -'^ 910Fi02 6.102-02' 1 8.00E-02 6.00E-02 5.00E-02 2.90E-02 < 1.30E-02 2.90E-02 3.52E-02 6.06E-02 5.52E-02

a
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Table A-2.1. Results of Glid Soil Sampling (pCi/g)
lACatlon thl / Yage J or 1J

1985 1986 1987 1988 1 989
Average

Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Ce-141 - - - -- 4.10E-02 3.80E-02 - - 6.65E-02 9.90E-02 5.38E02

Ce-144 -- -- - - <-8.40E-02 1.30E-01 < 5.60E-02 1.50E01 6.51E-02 1.27E-01 1.24E-02

Co-58 * - 5.00fr02 3-00E-02 2.30E-02 1.40E02 < 6.00E-04 1.80&02 8.00E-03 2.67E.02 2.04E-02

Co-60 * - - - < -1.20E-02 1.90E-02 < -3.OOS03 2.00E.02 7.69E-03 1.89E.02 7.56FA3

Cs-134 * - 5.00E-02 4.OOE-02 3.70E-02 2.IOE-02 <-1.80E-03 2.10E-02 413E-02 2.16E02 3.19E-02

Cs-137 3.37E+ 00 2.51E-01 2.19E+00 2.50F.01 5.70E+00 5-90E-01 6-40E+00 6.50EA1 4.U7E+00 4.19E01 4.35E+00

Eu-152 * _ - - < -5.SOE-02 9.80E-02 8.40E-02 830F.02 1.19E-01 8.41F.02 493E-02

Eu-154 : 2.16E-0I. 1.03E-01 - - < 4.40E-02 5.40E.02 <-3.30E-02 6.10E-02 3.35E-02 5.68&02 6.51E-02

Eu-155 * - - - <-2.80E-02 7.50E-02 < 2.305-02 8.105-02 4.67E-02 7.1IE-02 1.39E-02

1-129 - - - - - - - - 3.55E-02 2.63E-01 3.55E-02

K-40 - - - - - - - - 1.50E+01 I.69E+00 1.50E+01

Mn-54 * - - - < 1.90E-03 1.90E-02 < 1.40E-02 1.705-02 5.78E-04 2.07E-02 5.495-03

Nb-95 * - - - - - -- - 7.69E-02^ -6.96E-02 7.69E-112

Pb-212 - - - - - - 7.90E-01 9:26E-02 7.90E-0I

Pb-214 - - - - - 5.40E-01 9:10E-02 6.17E-01:: 8.87E-02 5.79E-01

pu-238 * - 4 60E-04 3.90E-04 1.30E-03, 5.605.04 4.81E-04 2.60E-04 7.47E-04

Pu-239

-

5.005-03 7.00E03 - - - 2.00&03 ]1.10E-02 2.80E-03 3.20E-02 00E-03 4,09E-02 - ^ ^ 4.70E-03 2.34E-02

Ru-106 * _ - _ 2.60E-01 1:70€111 < -2.605-02 2.005-01 2.05E-01 : ' . ' .1.94Fi01 1.46E-01

Sr-90 2.71E+00._ 4.89Flo1 3.04E+00. 5.60E-0I 5.20E+00 1.30E+00 3.40E+00 6.20F.111 3:10E+00 617&01- 3.49E+00

To-99 - - - - - -- - 2.35E-01 1.06E+00 2.35&O1

U(totel) -=2.57E01 890E02 2.20E-01 7.00E-02 1.60E-111 5.20E-02 2.20E-01 716E-02 2.88B01 9.07E-02 229E.01

Zn-65 * - - < -9.60E-02 5.40E-02 < -3AOE302 4.70E-02 8,76E-02 5.61E-02 7.12E-02

Zr-95 •' 1A5E-0( 6.60E-02 • - < 1.10E-02 3.60E-02 < 1.90E-02 3-205-02 2.90E-02 5.98E-02 4.10E-02

d
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Table A-2.1. Results of Grid Soil Sampling (pCi/g)
Location ZEUS 1'age 4 OT IJ

1985 1986 1987 1988 1999
Average

Radionuclide Result Error Result Error Result Error Result Ertor Result Ertor Result

Ce-141 - - - - < -2.40E-02 3.90E-02 - - 1.35E03 921 E-02 127E-02

Ce-144 - - - - < -2.60E-02 1.10E-01 < 1.40E-02 1-10E-01 -2.71E-02 1.25E-01 2.24E-02

Co-58 * - - - < 1.40E-03 1.60E-02 <-2.20E-02 1.70E-02 8.06E-03 2.50E02 1.05E-02

Co-60 * - - < 1.00E02 1.40E-02 <-9.50E-03 1.70E-02 7.46E-03 1.55E-02 2.65E03

Cs-134 4.30E-02 2.90E-02 9.00E-02 3.00E-02 3.20E-02 1.90E02 <-3.80E-02 1-905-02 5.57E-03 1.7213-02 2.6513-(12

Cs-137 5.15Ei-00 3.49E-01 1.038+01 1.05E+00 4.60E+00 4.70E-01 3.20E+00 3.30H-01 7.96E+00 8.06E-01 6.24E+00

Eu-152 1.77E-01 1.08F,01 1.30E-01 1-OOE01 7-60E-0 6.60E-02 < 3.50E-02 7.80E-02 1.79E-02 8.1IE-02 8.72E-02

Eu-I54 * - - - 7.10E-02 4.20E-02 < 7.50E-03 5.60E-02 3.95E-03 4.98E-02 2.75E-02

Eu-155 • - - - < 3.90E-03 6.IOE-02 < 5.10E-02 7.20E-02 5.98E-02 6.07E-02 3.82E-02

1-129 - - - - - - - - 1.85E-01 4.53E-01 1.85E-01

g<40 131E+0I- A.67E+00 1.51E+0I

Mn-54 * - - - 3.1013-02 1.505-02 < 1.10E-02 1.60113-02 1.065-02 1.74E-02 1.755-02

Nb-95 * - - - - - - - 3.44E-02 6.23E-02 3.44E-02

Pb-212 - - - - - - - . - ^- 7:48E:0.1- 08G02 7-48E.01

Pb-214 - - 6-3013-01 9.80E02 7.48E-01 ^.- -:1,02E-01 6.89E-01

Pu-238 600E-04 400E-04 4.00E-04.- 3.005-04 <2-10E-05 1-10FA4 <7.30E05 I.00E-04 2^23&U4 -1.62E04 2-63E-04

Pu-239 "-:.-1.10E-02

-- -

2.00E-03 `1.10E-42

- -

2.00E93 6.80E43 1.20E-03 6:20E03 1.105-03 ^ 1}49E-02 :195e-09 -.-^ 9.98E-03

Ru-I06 * - - - < -4.60E-02 1.60E-01 < 5.50E-02 1.60E-01 -8.82E-02 .1.79E-01 6.31E-02

Sr-90 .-1.78E+00 ." `2_17P.01 '1,29E+00 2.40E-01 I20E+00 3.00E-01 5-60E-01 1.10Fr01 2A0E+00 :.^4.75E(11 1.33E+00

To-99 - - - , - 6.86E-01 1.10E+00 6.86E-01

U(totel) 430E-01 (138FA1 ;3.80E-01= 1.20E-01 2.60E-01 7.70E-02 2.10E-01 7.00E-02 4.08E-01 ,^-- 113E-01 3-38E-01

Zn-65 * - k8.00E-02 5-OOFi02 < 3.20E-02 3.60E-02 <-9.80E-02 5.00E-02 -7.07E-02 4.70E-02 6.69E-02

Zr-95 * - - <-4.80E-04 3.10E-02 3.50P.02 2-90E02 2.48E-02 4.965- (Y2 1.98E-02

b
^
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Table A-2.1. Results of Grid Soil Sampling (pCi/g)

H

iocarlon Lzc.i rage o or la

1985 1986 1987 1988 1989
Averege

Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Cc-141 - - -- - < 2.00E-02 5.10E-02 - - - - 2.00E-02

Ce-144 - - - - < -1.10E-01 1.80E-0I 1.80E-0I 1.40E-01 - - 3.50E-02

Co-58 * - -- - < -2.70E-03 I_90E-02 < -2.20E-02 1.80E-02 - - 1.24E-02

Co-60 3.00E-02 2.00E-02 2.90E02 2.00E-02 < 1.40E-02 2.10E.02 - - 2.43E-02

Cs-134 * - -- 6.00E-02 4.OOEA2 < 1.70E-02 2.60E-02 < -7.90E-02 2.90E-02 4.20E-02

Cs-137 9.29E+00 6.08F(11 9.98E+00 1.02E+00 1.10E+OI 1.10E+00 9.60E+00 9.80E-01 - - 9.97E+00

Eu-152 1.25E-01 -1.16E-01 2.30E-01 1AOE-01 < 6.90E-02 8.60E-02 1.60E-01 9.60E-02 - - 1.46E-01

Eu-154 * - - - < 4.80E-02 6.80E-02 < 3.00E-02 6.80E-02 - - 3.90E-02

Eu-155 * -- 1.90E-01 .1.60E01 1.50E-01 LOOE-01 < 3.10E-02 8.20E-02 - - 1.2413-111

1-129 - - - - - - - - - - -

K-40

Mn-54 2.10E-02 - 2.00E-02'" - - < 1.70E-03 2.10E-02 < 1.40E-02 2.10E.02 - - 1.22EA2

Nb-95 -

Pb-212

Pb-214 6.80E-01 1.10E-01- - - 6.80E-01

Pu-238 530E-03 1.20E03. 4.00E-03-_ I.40E-03- I.SOE41 I.30E-02 5ME03 1;40E03 ` - - 4.11E-02

Pu-239 1.84E-01 -^ 1.SOE-02 1.20E91^- 1.60E.02 190EA2 4.70E-03 - 1.60EA1 1.90&02 ^` - - 1.26E-01

Ru-106 * - < 1.40E01 2.40E-01 < 1.10E-02 2.40E-01 - - 7.55E-02

Sr-90 2.34&F00 4.25E-01 4.47E400 5:50E-01 . 1.60E+00 390E01 1.10E-01^ 3.50&02 - - 2.20E+00

To-99

U(toten 3A0.01 1.10E-01 3.30EA1-. 1.70E-01 2.90E01 8.70F.02 2.70E-01 8.80E-02 - - 3.48E-O1

Zn-65 * - : Ic10E111 z5.00E-02 < -6.I0E-02 5.70E-02 < -1.I0E-01 5.80E-02 - - 9.37EA2

Zr-95 * - - 9.00E-02 ' 76.00E-02 " < 3.20E-02 3.70E-02 < 1.20E-02 3.60E02 - 4.47E-02

d
O

WHC(PUREX-4)/09-24-92/03386T.1
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Table A-2.1. Results of Grid Soil Sampling (pCi/g)

Ce-141

Ce-144

Co-58

Co-60

Cs-134

Cs-I37

Eu-152

Eu-154

Eu-I55

1-129

K-00

Mn-54

Nb-95

Pb-212

Pb214

Pu-238

Pu-239

Ru-106

Sr-90

Te-99

U (totel)

Zn-65

Zr-95

1-IJI:QIIVII LL`L'h

1985 1986 1987

Result Error Result &ror Result Error

- - - - < 2.20E-02 3.60E-02

- - -- - < -5.00E-02 1.206111

* - - - < -8.10E-03 1.60E-02

- < 9.00E-03 1.10E-02

1.ISEAI 3.60fi-02 5.00E^02 4.00E-02 3.50E02 i.90E-02

4.94E+00 3.48E-01 8.95+00 9.20E-01 6.80E+00 6.90E-01

2.31Ed01 1.48E-01 1.60E01 1.20E-01 1.00E-01 6.50E-02

• - - - < -3.90E-02 5.206-02

• - - - < -1.30E-02 6.90b02

- - - - < -320&01 3.70E-01

" - - - < -3.80&03 1.40E-02

5,00E-04 . 3.00E-04 110E-03 5:008-04 4:10-04 3,30E-04

:2.60E-02' --- 3.00E-03 '- 4.00E-02-- -5.00E03 2i508-02 3.20E-03

* < 1.50E-0(

^

1.60H-01

U28E+00 2^38E-01 1.27E+00 2.30E-01 1.206+00 3A0&01

- < 7.60E-03 7.708-01

342E-01^ 1.13E-01 4.60E-01 1.50E-01 2.10E-01 6.40E-02

• - - - < -2.20S01 4.00&02

" - 4.10E-02 2.70E02

0 of 1J

1988 1989
Average

Result Errar Result Error Result

- - 2.97E-02 1.17EA1 2.59E-02

< 7.60E-02 1.50E-01 -1.94E-02 1.448-01 2.2013-03

< -4.60E-03 1.80E-02 2.87E-03 2.43E-02 1.19E-03

< 8.60E03 1.70E-02 3.09E-03 1.7113-02 6.90E-03

<-1.208-lYL 2.00E-02 6.50E-03 152E-02 3.95E-02

5.80E+00 5.90E-01 9.68E-01 1.12E-01 5.49E+00

< 6.40E-02 1.00E-01 6.49E-02 8.958-02 124EA1

< 2.50E-02 5.60E-02 -3.89E-03 4.50E.02 2.26E-02

< 3.50E-02 8.00E-02 2.35E-02 8.058-02 1.528-02

- - 1.74E-01 2.59F01 2.47E-01

- - 1:37E+OI L60E+00 1.37E+01

< 1.30E-02 1.908A2 -1.31E-02 1.83E-02 9.978-02

- - -1.07E-0I 6.58&02 1.07EA1

- ^ 955E111.:,-- 1.00E411.---.. 8.558-111

a.60Cr(IL 9,90E-02: 6 84&OY .:.-' 944EA2- ^ ^- 6.72E01

6.20E04 4.40E-04, :7.92L•{14 '.---^ 2,89E-04 6.84E-04

2:70E-02 .-: 4.00E03 335$-02. 3.75E-03 3.03FA2

< -1.OOE02 2.10E-01 -8.61E-02 1.68E-01 1.808-02

< 1.80E03 5.70E-03 2.19E-01. 4.37Ell2'. 7.94E01

- 3.25E-01 1.07E+00 1.66EA1

3.20E-01 1.00E-01 3.27E01'- ^ 1,02E-01--^ 3.32E.01

< -3.50E-02 4.60E-02 -1.72E-02 4.08E-02 2.47E-02

< -1.80E-03 3.50E-02 2.01E-02 5.19E-02 1.98E-02

0
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Table A-2.1. Results of Grid Soil Sampling (pCi/g)

y

OV

iocanon LnLy rage i or ij

1985 1986 1987 1988 1989
Average

Radionuclide Result Error Result Error Result Error Result Error Resuit Error Result

Ce-141 - - - - - - - - 3.03E-02 7.97E-02 3.03E-02

Ce-144 - - - -- - - < -1.60E-01 1.50&01 -4.5013-02 1.02E-01 1.03E-01

Co-58 4.50E,02 4.10&02 - -- - - 2.70E-02 220&02 1.53E102 2.65E-02 2.91E-02

Co-60 • - -- - - - < 9.00E-03 1.80F(Y2 5.42E-03 1.70E-02 7.21Tr03

Cs-134 6.60E-02 4.20fr(Y2 8.00E-02 3.O0E-bL - - < 3.OOFA3 2.20E-02 -7.63E-03 1.69E-02 3.53E1Y2

Cs-137 2:98E+00 23111-01 2.37E+00 2.50E-01 - - 3.20E+00 3.40E01 1.93E+00 2.07E-01 2.62E+00

Eu-152 • - 1.50E-01 8.00E-02 - - < -2.20E-03 120E-01 5.63E-02 6.98E-02 6.80E-02

Eu-154 • - - - - - < 9.50E-03 7.30E-02 3.97E-03 5.14E-02 6.74E-03

Eu-155 • - - - - - < 2.80E-02 8.30E-02 1.43E-02 5.52E-02 2.12E-02

1-129 - - - - - - - - 1.74E-01 3.09F.01 1.74E-0I

g40 - - - 1.54E4-01: :-- 1.74E+00 1.54E+01

Mn-54 • - - - - < 4.5OF-04 2.10E-02 -1.01E-02 1.96E-02 5.28E-03

Nb-95 1:23E-01: 6.20E-(Yl - - - - - - -3.27E-02 7.08E-02 4.52E-02

Pb-212 - - - - - - - 8:75E-0I ': 1,tl1&(11- 8.75E-01

Pb-214 - - , 7.60E-O1 L,lOfr01 _6167E-01 '-'

'

9.09E-02- 7.14E-01

Pu-238 2A0E-03 :7.00E-04 1.80E-03 _:. I.OOE-03 _ - - - ,` If90Fr08 5:60E-04 - .. I."L1E-03 3.40E-04 : :. 1.84F.03

Pu-239 7.70E-02 BAOE-03 4.60E-02 7.00E-03 - - - - 6.80E-02:, 7.80E-03 -°- 5;061;02 5.48E-03 - - - : 6.04E02

Ru-106 * -` 4.ODE-01-:- 2.20EOI - - < 1.40E01 2.20E-01 1.30E-01 . 1.79E-01 2.23E-0I

Sr-90 I.19E+00

.

3.51E-01

. .

420E-01'. .:

. .

. 8.00I3-02

.

8:80E-02 3:32E-01 _ ^6.26&02 . '. 7.86&01

Tc-99 - - - - 2.24E-01 1.06E+00 224E-01

U (total) 3.99E-01 139E-01 5.90E-01 2.00E-01 - - 3.20E-01 1.00E-01 412E-01 -- - 1 A2E-01. ^ 4.48E01

Zn-65 • - - - - < -1.60E-02 5.50E-02 -I.87E-02 4.41E-02 1.74E-02

Zr-95 9.60F:92 7.90E-02, - - <-I.OOE-02 4.50E-02 -2.22E-02 5.98E-02 2.1313-02

d

U
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Table A-2.1. Results of Grid Soil Sampling (pCi/g)

C^•

iocatlon zhsu rage a or 1:)

1985 1986 1987 1988 1989
Aversge

Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Ce-141 - - - -- < -1.90E-02 2.80E-02 - - -4.98E-02 7.60E-02 3.44E-02

Ce-I44 - - - -- < 2.40E-02 9.60E-02 < 8.30E-03 1.20E-01 -0.86E-02 9.92E-02 2.70E-02

Co-58 * - - - < -730E-03 1.50E-02 < -5.IOE03 1.80E-02 3.24E-04 2.47E-02 4.24E93

Co-60 * - -- - < 5.00E-03 1.70E-02 < 3.00E-03 2.00E-02 -1.84E-03 1L45E-02 2.05E113

Cs-134 * - - - 4.70E-02 1.80E-02 < 1.40E-02 1.60E-02 -7.365-02 1.93E02 4.49E-02

Cs-137 2.3313-01 4.20E-02 - - 2.20E-01 3.30E-02 3.20E-0I 4.60E-02 3.41E-01 4.66E02- 2.79&01

Eu-152 * - - - < 5.70E-02 6.20E-02 < 2.I0E-02 9.90E-02 - - - 9.74FA2 : -.s 7.13E-02 5.85E02

Eu-154 * - _ - - < 4.30E02 4.90E-02 < 3.I0E-02 4.80E-02 -4.69E-02 5.44EffYYA 9.03E-03

Eu-155 * - - -- < 3.80E-02 5.50E-02 < 2.80E-02 7.50E-02 .7.85E-02-'^ 5.03E-02 4.82E-02

1-129 - - - - " - - - - 6.30E-02 4.65&01 6.30E-02

K40 135E+01 - 1:51E+00 1.35E+0I

Mn-54 3.10E-02 2305-02 - - - <-1.30E-02 1.80E-02 < 2.30E-03 1.8013-02 -4.48E-03 1.70E-02 3.965-03

NIr95 * - - - - - - - -I.I4E-02 6.82E-02 1.14E-02

Pb-212 - - - - - - - -: 7 04E-0I .:::. 8.07EA2. 7.04F101

Pb-214 6.50E-0I 8.90E-02 6 02E-01 7.97F!(Y2 6.26E-01

Pu-238 ?.OtlE-04--- 4.s0E14 _ - - 5.90E-04 2:70E-04 5:40E-04 2.40E-04 :--2.68E-03 ^-' 5.62E-04 `.` 1.13E-03

Pu-239 1.90E-02 3:OOE-U3 - - 1:70E-02 2.105-03 1.808-02 2.30E-03 353E-02 3.89E-03 2.23E-02

Ru106 * _ - - "5.00E-01 1.70E-01 3.205-01 7.705-01 - -- 3 28E01 : 1.52E-01 -;- - 3.835-01

Sr-90 6.48E-01 1.23E40I:' - - ^ 2.OOE111 5.00E-02 4.20E-01 7.70E-02 203E0I 4.31E-02 :_ - 3.68E-01

Tcg9 - - - - - - 1.66E-01 1.05E+00 1.665-111

U (total) 4.50Efi1 1:45E-01 - - 5.10E(Yl 2.30E-02 1.70E-01 .5.90E-02 556E111--.`- .1.62E-01 3.07E-01

Zn-65 * - - - < 6.20E-03 3.30E02 4.30E-02. 4.00E-02 -9.23E-02 5.26E-02 1.44E-02

Zr-95 • - < 3.50E-03 3.10E-02 < 2.001M 3.3013-02 3.36E-02 5.22E-02 1.90E-02

b
0
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Table A-2.1. Results of Grid Soil Sampling (pCi/g)

tt•+
Y•

Location Lrll rage y ol 13

1985 1986 1987 1988 1989
Average

Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Ce-141 - - - - 3.80E-02 3.30E.02 - - -2.74E-02 8.64E-02 5.30E-03

Ce-144 - < -1.50E-02 1.I0E-01 < 3.70E-02 9.70&02 -5.57E-02 1.06E-01 3.59E-02

co-58 • _ _ - < 8.70E03 1.70E.02 <-1.00E-02 1.40E02 2.44E-02 2.57E-02 7.70E-03

Co.60 • - - - 2.50E02 1.50E-02 <-7.I0E-03 I.70E-02 -8.91E-03 I.56E-02 3.ODEA3

Cs-134 -7.30E-02 2.20E-02 6.00E-02 3.00EA2 4.30E-112 2.20E-02 <-5.60E-03 1.50E.02 1.29E-03 1.40E-02 3.43E-02

Ce-137 8.15E+00 5.10E01 2.33E+00 2.50E01 2.80E+00 2-90E.111 3.40E+00 3.50EA1 2.42E+00 2.53E-01 3.82E+00

Eu-152 ' - - 1.10E-01 8.00F.02 < 5.50E-02 7.80E-02 1.30b-111 ^8.50E-02 1.29201. 7_95E-02 1.06EA1

Eu-154 • - - - 8.40E-02 4.70&02 <-2.50E-02 5.50E-02 3.94E-02 5.77E-02 3.28EA2

Eu-155 • - E(YL 7,00E02 < 6.OOE02 6.20E-02 < 4.60E-02 5.30E-02 6.19E-02 5A8E-02 6.4513102

1-129 - - - - ^5.60E01 3.20E-01 - - -2.52E-01 5.34E-01 1.54E-01

g-40 1-63E+01 1:79E+00 1.63E+01

Mn-54 • - - - 1.80F`112 I.50E-02 2,40E-02 -130E-02 -1.50E-02 1.83E-02 9.0013-03

Nb-95 • - - - - - - - -6-84E02 7.10E-02 6.84E-02

Pb-212 - - - - - - - 7:70EA1 :.871ElY 7.70E-01

Pb-214 - - 6-90E•01 9.00E-02 6176E-O1 8-82E-02 6-83E-01

Pu-238 2-50E•03 7,00E-04 ---'. 5 00E-04 3.00E-04 6.50E-04 ^. . 2:90E-04 9-OOE04 3.IOE-04 . -" 1.60E-04 .:135E-04 9-42E-04

Pu239

- - -

3.10t02- 4-011E03 4.50E-02 S.IOP (13 3-90E-02 4:3013-03 I-80E-02 2.24E-03""- 4-08E-02

Ru-106 • - - - " "" < 2.70E-02 1.50E-01 < 6.40E-02 1.50E-91 7.01E-02 1.48E-0I 5.37E-02

Sr-90 133E+00 : 3-40E-0i 7-2(IE01 1:40E01- 7.00E-01 1.70F:0I- 8.00E-01 1.50&OI ^4,51E-01 9A2E02," 9.00E-01

To-99 < 2-20E02 9.80E-01 - - 2.30E-01 1.03E+00 1.26E-01

U (total) 5,16f.01 4.50F.0I 3a0E-01 3A0E{n 9.80E-02 3.20E-01 `1.00E-01 3,56E-01 ' 1109E-01 4.96E-01

Zn-65 • - - - 4.60E-02 3.80E-02 < -1.60E-01 5.30E-02 -8.6413-02 4.89502 9.75&02

Zr-95 • < 2.20E-02 3.40E02 <-1.60E-02 2.80E-02 3.73E-02 5.25E-02 1.44E-02

^

w
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Table A-2.1. Results of Grid Soil Sampling (pCi/g)

y

^t..:

iocatlon Muts Page 10 of 15

1985 1986 1987 1988 1989
Aversge

Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Ce-I41 - - - -- < 1.90E-02 3.10E-02 -- - - - 1.90E-02

Co-144 - - - - < 9.20E-03 1.10E-0I - - - - 9.20E-03

Co-58 - - - - < 7.60E-03 1.30E-02 - - - - 7.60E-03

Co-60 - - - - < 8.40E-03 I.60E-02 - - - - 8.40E-03

Cs-134 - - - - 6.60E.02. 2.10E-02 - - - - 6.60E-02

Cs-137 - - - - 2.80E+00 2.90E-01 - - - - 2.80E+00

Eu-l52 - - - - 1.50E-01 6.80E-02 - - - - 1.50E-0I

Eu-154 - - - - < -3.90E-02 6.10E-02 - - - - 3.90E-02

Eu-155 - - - - 5.80E-02 5.SOE-02 - - - - 5.80E-02

1-129 - - - - < 1.00E-01 3A0&01 - - - - I.OOE-01

K-40 - - - -

Mn-54 - _ - - I.70E.02 ^ 1.60E-02 - - - - - 1.70E-02

Nb-95

Pb-212

Pb-214

Pu-238 - - - - 5.00E-04 2.40E-04 - - - - 5.00E-04

Pu-239 - - - - 4.00E-02 4.40E-03 - - - _ 4.OOE-02

Ru-106 - - - - < 1.00E-01 1.30E-0I - - - - I.OOE-01

Sr-90 - - - - 6:60E01 1:60E-01 - - - - 6.60E-01

Tc-99 - - - - < 520E-0I I.IOE+00 - - - - 5.20E-01

u (totnl) - - - - 3.70E-01 i.10E-01 - - - - 3.70E-01

Zn-65 - - - - < 4.OOE03 3.60E-02 - - - - 4.00E-03

Zr-95 - - - - < -2.00E-03 3.20F(Y2 - - 2,O0E.03

a
W

Oi
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Table A-2.1. Results of Grid Soil Sampling (pCi/g)

CG"

1989

Location ciRl'l

1985 1986 1987

Radionuclide Result Error Result Error Result Error

Ce-141 - - - -- < -1.50E-02 3.50E-02

Ce-144 - - - - < -9.30E-02 I.20E-01

Co-58 - - - - < -1.40E-02 1.80E-02

Co-60 - - - - < -2.30E-02 2.OOE-02

Cs-134 - - - -- 3.90E-02 2.20E-02

Cs-137 - - - - 1.80E+00 1.90E-01

Eu-152 - - - -- 1.30E-01 8.I0E-02

Eu-154 - - - - < -4.60E-02 6.00E-02

Eu-155 - - - - < 4.OOE02 5.90E-02

1-129 - - - - < -I.40E-01 3.40E-01

K-40 - - - - - -

Mn-54 - - - -- 3.90E02 1.60E-02

Nb-95 - - - - - -

Pb-212 - - - - - -

Pb-214 - - - - -' -

Pu-238 - - - - 3.90E-04 2.50EA4

Pu-239 - - - - 1.70E-02 2.20E-03

Ru-106 - - - - < -I.80E-01 1.70E-0I

Sr-90 - - - - 4.40E-111 1.10E-01

Tc-99 - - - - < 5.20E-01 8.60E-01

U (toteQ - - - - 2.20E-0I 6.90E-02

Zn-65 - - - - 4.80E-02 3.90E-02

Zr-95 - - - 4.IOE-0 3.70E-02

1988

Result Error

< -1.40E-02 7.40E-02

< I.OOE-02 I.10E-02

< -3.20E-03 I.30E-02

< -0.40E-03 I.lOF.02

7.10E-0I 7.90E102

< 5.80E-02 6.30E-02

< -9.90E-04 4.20E-02

5.10E-02 4.20E-02

3.30E-01 2.80E-01

< 4.20E-03 1.30E-02

5.80F.01 7.30E-02

< I.40E-04 2.20E-04

7.30E-03 1.80E-03

< -4.00E-02 1.00E-01

3.00E-01 5.S0E-02

< -1.70E-02 2.80E-02

< -8.70E-03 2.20E-02

0

11 of tJ

Average

-3.37E-02 8.04E-02 2.44E-02

-1.60E-02 1.03E-01 4.10E-02

1.74E-02 2.47E-02 4.47F.03

-1.09E-02 1.57E-02 1.24E02

-4.60E-04 1.47E-02 1.14F02

1.98E+00 2.09E-01 1.50E+00

1.35E01 8:53E-02 1.08E-01

-I.70E-02 5.03E-02 2.13E-02

4.48E-02 5.03E-02 4.53E-02

- t.75&01 5.51 E-0I 5.00E-03

1.45E+01 1.62E+00 1.45E+01

2.05502` 1:82E-02 2.12E-02

-5.28E-02 7.16E-02 5.28E-02

7.631>01 S.72Gt02 7.63E-01

5.97E-01-. 8.2*02 5.89F.01

5.34E-04 2.31E-04 3.55F.04

2:00E-02 2.38E-03 1.48F02

-1.26E-02 1.48E-01 7.75E-02

3.65E-01^ 7.02EM2 3.68E-01

4.92E-02 1.16E+00 2.85E-01

4.42EA1 1.33E-01 3.31E-01

-5.70E-02 4.55E-02 4.07E02

2.57E-02 5.11 E-02 1.93E02

G
^

W

?

WHC(PUREX-1)/09-24-92/03386T.1



0
9 2 !^610 3 ! 2 6 S 9

Table A-2.1. Results of Grid Soil Sampling (pCi/g)
LlJt:auult VK1L rage 1L or 13

1985 1986 1987 1988 1989
Average

Radionuclide Result Error Result Error Result Error Result Error Result Error Result

Ce-141 - - - - < -1.50E-02 4.40E-02 - - 2.47E-02 9.40602 4.85E-03

Ce-144 - - - - < -2.50E-02 1.40E-01 < -1.50E-02 9.90E-02 2.08E-03 1.12E-01 1.40E-02

Co-58 - - - - < -7.10E-03 1.80E-02 < -1.10E-03 1.40E-02 1.84E-02 2.58E-02 3.40E-03

Co-60 - - - - 1.80E-02 1.70E-02 <-7.40E-03 1.50E.02 -1.43E-02 1.87E-02 1.32&02

Cs-134 - - - - 3.20E02 2.40E-02 < 3.40E-03 1.405-02 -5.30E-02 2.07E-02 2.95E-02

Cs-137 - - - - 2.30E+00 2.40E-01 2.30E+00 2.40E41 1.19E+00 131E-01 1.93E+00

Eu-152 - - - - 9.20E-02 8.60E-02 < 7.60E-02 7.60E-02 -2.45E-02 8.30E-02 4.78E-02

Eu-154 - - - - < 2.30E-02 5.70E-02 <-3.00E-02 5.30E-02 4.84E-02 6.34E-02 1-38E-02

Eu-155 - - - - <-6.70E-03 8.40E-02 7,305-02 5.80E-02 3.09E92 5.60E-02 324E-02

1-129 - - - - < 1-80E-01 3.30E-01 < 1.60E-02 3.40E-01 9.595-02 4.6813-111 9.73E-02

K-40 - - - - - - - - 1.42E+01 L60E+00 I.42E+01

Mn-54 - - - - < 1.10E-02 1.70E02 < -2.205r113 1.60E-02 -3.875A3 1.78E-02 1.64E-03

Nb-95 - - - - - - - - -8.71E-02 7.34E-02 8.71E-02

Pb-212 - - - - - - - - 8.43E111^'. 9:7ILt (12 8.43E-01

Pb-214 - - - - - 6.40E-0I-' 8.40E-0Z 6.04E-01 8:36502_'. 6.22E-01

Pu-238 - - - - , 7.70E-04 2.90E-04 < - 1.60&05 4.30E04 9 33E-0$ : - - 2,93E-04 4.96E-04

Pu-239 - - - - 7:10Fr02 1.50E-03 1.I0F.4YL 3abE03 9-48E-03 1:39E-03. 3.05E-02

Ru-106 - - - - < 1.20E-01 1.60E-01 < 9.40E-02 1.30E-01 5.72E-02 1.69E-01 9.04E-02

So-90 - - - - 3.90E4I L00E-01 4.80E01 - .9A0E-02 . 1.83E•OI 3.52E&02;: 3.51E-01

Tc-99 - - - - < 5.30E-01 1.10E+00 - - 2.47E-01 1.17E+00 3.89E01

U (toteQ - - - - 3.20E-01 9.40E112 - - 4.51E41 '1.34E-01-i_ 3.86E-01

Zn-65 - - - - 8:20U02 -' 3.90E-02 < -1.80E-02 4.106-02 -1.60E-01 6.10E-02 8.67E-02

Zr-95 - - <-3.10E-02 4.10E-02 3.00E-02 2.80E-02 4.95E-02 6.43E-02 1.62E-02

d
O
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Table A-2.1. Results of Grid Soil Sampling (pCi/g)

t-+

,_t,-4ttt,11 v^^ + rage Is or u
1985 1986 1987 1988 1989

Average
Radionuclide Result Error Result Erto r Result Error Result Error Result Error Result

Ce-141 - - -- - < -3.40E-02 4.40E-02 - - 2.24E-02 7.90E-02 2.82E-02

Ce-144 - - - - < -2.30E-02 1.30E-01 < -4.00E-03 8.50U1r02 2.49E-02 9.69E-02 1.73E-02

Co-58 - - - - <-3.IOE-03 1.80E-02 < 9.30E-03 1A0E-02 1.10EA2 2.53E-02 5.73E-03

Co-60 - - - - < -2.30E-02 2.00E-02 < -0.30E-03 1.4011.02 -2.82E-02 1.82E-02 1.85E-02

Cs-134 - - - - 6.50E-02 2.40E-02 <-7.30E-03 1.40E-02 -8.IOE-02 1.97E-02 5.1111-02

Cs-137 - - - - 1.30E+00 1.4011-01 1.20E+00 1.30E-01 5.26E-01 6A3E-02 1.01E+00

Eu-152 - - - - 1.10E-01 7.4011-02 1.2011-01 7.50E-02 8.91E-02 738E-02 1.06E-01

Eu-154 - - - - < -1.50E-02 6.30E-02 < -1.8011-02 4.40E-02 1.16E-02 5.1211-02 1.49E-02

Eu-155 - - - - < 7.50E-02 7.60E-02 6.70E-02 4.70E-02 3.24E-02 4.9311-02 5.81E-02

1-129 - - - - < -I.IOE+00 6.50E-01 < -5.70E-01 5.7011-01 -9.8711-02 4.90E-01 5.90E-01

K-40 - - - - - - - - -- - 1.SIE+01 1.67E+00 1.51E+01

Mn-54 -- - - - 2.30E-02 1.70E-02 < 1.30E-02 1.50E-02 -6.94E-03 L84E-02 9.69E03

IVb-95 - - - - - - - - -2.89E-02 6.53E-02 2.89E-02

Pb-212 -- - - - - - _ ` 7:91E-01:- - 8.86U(Y2 7.91E-01

Pb-214 6.90E-01 8.80E-02 5>98M1 7.77E-02 6.44E-0I

Pu-238 - - - - 3,d0E-04' 1.90P:04 < 3.30E-04 3.30E-04 5.64E-04 3.05E-04 4.45E-04

Pu-239 - - - - 1.60E-02 1.90EA3 2:00E-02 3.20E-03 7.35E-03: :-- 1:24E-03 1.45E-02

Ru-106 - - - - <-2.70E-03 1.80E-01 < 5.30E-02 1.20E.-01 5.7411-02 1.40E-01 3.5911-02

Sr-90 - - - - 3.40P.-01 ^-- 8.50E-02:-- 3.80E-01 720E-02 ISOELOI' 3:53E02. 3.00E-01

To-99 - - - - < 2.40E-01 8.50E-01 - - 4.23E-01 1.04E+00 3.32E-01

U (tomq - - - - 3.I0E-01 9.10E-02 - - :: ^ 3.24E-01 9.97E-02 3.I7F,111

Zn-65 - - - - < 1.80E-03 4.OOE-02 < -6.60E-02 4.1011-02 -9.95E-02 4.99E-02 5.58E-02

Zr-95 - < 1.8011-02 3.20E-02 <-1.60E-02 2.80E-02 2.23E-02 5.46E-02 8.10E-03

b
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Table A-2.1. Results of Grid Soil Sampling (pCi/g)

r-+
."!

1985

Ce-141 - -

Ce-144 - -

Co-58 - -

Co-60 - -

Cs-134 - -

Cs-137 - -

Eu-152 - -

Eu-154 - -

Eu-155 - -

1-129 - -

K-40 - -

Mn-54 - -

Nb-95 - -

Pb-212 - -

Pb-214 - -

Pu-238 - -

Pu-239 - -

Ru-106 - -

Sr-90 - -

Te-99 - -

U (total) - -

Zn-65 - -

Zr-95 -

9 2 6 2 b& !2 6 7

1986

Result Error

wwtruu vnl-u rage 14 01 13

1987 1988 1989
Average

Result Error Result Error Result Error Result

< 7.20E-03 3.10E.02 - - -2.47E-02 8.02E-02 1.60E-02

< -6.00E-02 190E01 < -1.70&02 7.70E-02 -1.36E-03 9.95E-02 2.61E-02

< 9.20E-04 1.70E.fYt <-7.I0E-03 1.20E-02 -2.34&IYl 2.93E-02 1.05EA2

< 1.20E-03 1.70E-02 <-9-30E-03 1.20E-02 1.24E-02 1.64E-02 1.43E-03

6.30E-02 2.00E-02 < 8.10E-04 120E-02 9.82E-03 1.54E-02 2.45E-02

1.20E+00 13013.01 1.30E+00 130E-01 2.33E+00 2s14E-01 1.61E+00

9.30E-02 7.2015-02 < 4.60E-02 6.40E-02 424E-02 7.41E-02 6.05E-02

< 2.10E-02 5.90E-02 < 5.90E-03 4.10E-02 -4.09&02 5.44E-02 2.26E-02

< 2.40E-02 5.60E-02 < 4.IOE-02 4.3013,112 2.35E-02 5.31E-02 2.95Fr02

3.60E-01 3.OOfr(11 <-2.60E-01 5.1013,01 -3.37F,01 5.73E-01 3-19E-01

- - - - 1:48E+0I 1.65E+00 1.48E+01

< 1.30E-02 1.50E-02 < 1.30E-03 1.40E-02 5.56E-03 1.93E-02 6.62E-03

- - - - -1.49E-01 7.13E-02 1.49F-111

- - - .7.97E-0I 9.25EA2 7.97&0l

6:90EA1 8-50E-02 6:5IE4)1 - ^ 8.70E-02 6-71E-01

2.60E-04 1.SOE-04 3-90&114 2.60E-04 :3.60E-04 - 1.92E-04 3-37E-04

690E-03 1A0E-03 1:30IA2 2:10E-03 }1:84E-02 `--- 233E-03 128E-02

<-2.ODE-(II 1.50E-01 < 5.20E-02 1-IOE-01 -7.51E-03 1.67E-01 8.65E-02

2:20E-01 " - - 5.50F.02 3.30E-01. 6.50&62 9.76E-0t : P.9IEb1 5.09E-01

< 2.7013.01 8.50E-01 - - 5.62E-01 1.05E+00 4.16E-01

3.50&lll: 1.0OE-0I 4:13E.A1 1:25&01 3.82E-01

< 8.40F.03 4.IOE-02 <-8.20E-02 3.80EIY2 -9.42E-03 5.14E-02 3.33E-02

< 2.10E-03 3.30E-02 < 1.50E-02 2.30E-02 O.00E+00 5.76E-02 5.70E-09

b
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Table A-2.1. Results of Grid Soil Sampling (pCi/g)
Location GRT6 Paee 15 of 15

i^

O

1985

Radionuclide Result Error

1986 1987

Result Error Result Error

1988

Result Error

1989

Result Error
Average
Result

Ce-l41 - - - -- < -3.60E-03 3.90E-02 - - -5.63E-02 8.22E-02 3.O0E.02

Ce-144 - - - -- < -2.90E-02 1.30E-01 < 2.50E-03 9.30E-02 -5.48E-02 I.10E-01 2.88E-02

Co-58 - - - -- > 8.80E-03 1.80E.02 < -0.00E-03 1.50E-02 -2.92E-02 3.34E-02 1.40E-02

Co-60 - - -- - <-2.50E-03 2.10E-02 < 6.30E-03 1.40E-02 1.20E-02 1.97E-02 5.27E-03

Cs-134 - - - - 3680E-02 2.30E-02 <-4.50E-03 1.30E-02 2.19E-03 1.78E-02 I.19F02

Cs-137 - - - - 2.30E+00 2.50F1O1 120E+00 1.30E-01 1.70E+00 1;8311-01 1.73E+00

Eu-152 - - - - < 4.60E-02 8.30E-02 < 6.90E-02 7.IOE-02 5.60E-02 7.58E-02 5.70E-02

Eu-154 - - - - < 4.40E-02 5.70E-02 < 1.40E-02 4.70E-02 _ -9.17E-03 6.06E-02 I-63E(Y2

Eu-155 - - - - < 5.60E-02 7.30E-02 5.90E-02 5.30E-02 2.62E-02 5.80E-02 4.71E-02

1-129 - - - - 3.90E.01 2.90E01 4.$0E-01 2.70E-01 1.1IE-0I 3.24E-01 3.20E-0I

K-40 - - - - - - - -- 1.50E+01- 1,71E+00 1.50E+01

Mn-54 - - - -- <-7.I0E-03 2.00E-02 < 6.00E-04 1.50E-02 9.42E-03 2.28E-02 9.73E-04

Nb-95 - - - - - - - -1.38E-01 7.12E-02 1.38E-01

Pb-212 8:28E-01 --^ - 9.69E-02 8.28E-01

Pb-214 S.80E-01 7.80E,02 6.68&0l <- ^ 9.50E-02 6.24E-01

Pu-238 - - - - , 85OF.64 _.' 3.50E-04 < -1.60E05 1.70E-04 LSBE-04 --- L44E-04 3.31E-04

Pu-239 - - - -- 1.60E42 2.20E-03 5.90EA3 C.40E-03 - -' 1.02E-02 - " -:1:50E-03 1.07E-02

Ru-106 - - - - . < -1.30E-02 1.50E-01 < 3.60&02 1.20FE01 . -3.91E-02 .. , 1.70E-01. 2.94E-02

Sr-90 - - - - 4.10E-01 1:00E-01 2:10E-01 4.10E-02 2.39E-01 --' 4.64E-02 - 2.86E-01

Tc-99 < 2.50E-01- 8.50E-01 - - . 3.59E-01 1.04E+00 3.05E-0I

U(totao - - - - 3S0EA1: =-- 1.00E-OY - - - 4.47&01 A:34E'i01 3.99E-01

Zn-65 - - - - < 2.30E-02 4.20E-02 < -I.30E-02 3.60E-02 -2.36E-02 ., . - .5.45E-02 1.99E-02

NOTE: Negative values indicate concentrations at or near background levels of radioactivity.
Shaded Areas indicate a positive detection, the result is larger than the error.
Dashes indicate no data are available.
An asterisk (') indicates that radionuclide concentration is less than detectable. The detection limits are as follows: Mn-54 = 2.0E-02, Co-58 = 2.0E-02, Co-60 = 2.OE-02,
Zn-65 = 4.0E-02, Sr-90 = S.OE-03, nb-95 = 3.0 E-02, Zo-95 = 3.0E-1Y2, Ru-106 = 1.7E-01, Cs-134 = 2.0E-02, Cs-137 = 2.0E-02, Eu-152 = 1.IE-01, Eu-154 = S.OE-02,
Eu-155 = 5.0E-02, Pu-238 = 6.0E-04, Ar-239 = 6.0E-04, and U total = I.0E-02.
Source: Schmidt at al. 1990; Elder at al. 1986, 1987, 1988, 1989
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Table A-2.2 Results of Fenceline Soil Sampling (pCi/g)
Location lL{-1 1'a e r or iJ

1985 1986 1987 1988 1989 e-M--

11

N

Cr141 - - - - <9.10F03 2.80E-02 <1.20E-02 2.60E-02 -2.40E02 8.26E02 -9.67E-04

Co-144 - - - - <2.90E-02 9.30E-02 - - -4.48E-04 1.06E-01 1.43E02

Co-58 • -.._....__....- - <3.40E-03 1.50E-02 - - O.00E+00 2.37E-02 1.70F-03

CO-60 <1.30E-02 1.608-02 - - 7.06E-04 1.45E1YL 2.49E-02

Ce-134 t:" 7 00$-IYE. :^ 3 541:02^ : 3 OOEiYL , 2 90$fi2 <1.OOE02 2.OOF.02 <7.30F103 1 20E-02 5 15E-02 1 94E-02 1.32E-02

Ce-137 3 591 +Od ;:.', 2 91F 03 [;:, i.3t^+00 1.52Fr01 1 iU1 i 00 ,, T 3UEA1 • 1:50) t00 ( Nf^ 61 .;€ 4 BS F00 „ , 4 941-01; 2.47E+00

Eu-152 • -_ 235E4i1^ , 8.90E^fYS 1.90E-01 6:60H-02 ;l,G0E1Y2 -.^ '640E-iY2__" 4.16E-02 6.84F.02 1.21E-01

Eu-154 • - - - 1:20E•Ol 4:SOEtYL' <t.l0ElY1 4.90E-02 -1.74E-02 4.67E02 3.79E-02

Eu-155 • - - - <-3.70E-02 5.705-02 <3:00E02 5.20E-02 2.32E-02 5.69E-02 5.40E-03

1-129 - - - - - - - -

K-40 - - - - - - - 32Ek01 146E+00 1.32E+01

Mn-54 • - - - <5.80A03 1.60E-02 <1.90E-03 1.502-02 1.162-02 1.645-02 6.435-Wi

Nb-95 • - - - - - - 200E03 5. 15E-02 2.00E-03

Pb-212 7.d611fYZ 6.29E-01

P6-214 4.60E-01

Pu238 <4.40E-05 1.20E04 <-1.60E-05 9.20E-05,_ - - 7.60E-05

Pu239 80E42 „r 3'.QOE03: s, Z.OUE633 , 1.O0E-03 r1ilU$-03 ,'TSOOE04 ,-^ L:b0E03 :;4 SOEOd^Y - - 8.I8E-03

Ru-106 • <1.20E-01 1.3016-111 <2.20E02 1.2013-01 433E-02 1.602-01 6.182-02

So-90 8^60 ` :3.30&-01 • 8:10E-02;;'"^ SOF Ob; ^ 4 42EOI >£ I2B*QO 6.08&02i , . r .„ ^ ,,; .

To99 - - -

u c^n 50^01i8Bfi1 3 208-01 1` E 20> i7 60EOt` ` 13x 50^ 0f^ <3;$0^0! 4 80f tYL ; - - 2.6s&Ol... ..,..- .,. . > :„ _

Znb5 • - - - <-5.50E02 4.20&02 - - -1.13B-01 4.97E-02 -8.40E-02

Z05 <-7.90E03 3.OOE-02 <-8.70E-03 2.60E02 -3.56E-03 4.43E-02 -6.72E-03

O
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Table A-2.2 Results of Fenceline Soil Sampling (pCi/g)
LtVtt ^ rage /, or ia

1985 1986 1987 1988 1989
Averege

Radionuclide Result Etror Reeult Etror Result Error Result Ettor Result

Ce-141 - - - - <-3.10&02 5.90&02 <2.20E-03 3.70E-03 5.23E-02 8.72E-02 7,83g03

Co-144 - - - - <8.20E-02 2.00E-01 - - 4.45E-02 1.17E-01 1.88E-02
Co-58 • - - - <3.IOE-04 1.70E-02 - - -1.22&02 2.17&0'2 -5.95E-03
CO-60 * - - - <-7.60E-03

- -'

1.60F.02
- . . - - -1.20E-03 1.58&02 J4.40E-03

Cr134 • - - 7:501i,02
....

2.lOG-02 <1.80E-02 190E-02 -495E-03 1.76E-02 2.94E-02
Cr137 y'.,^ (01'x+01,:.° t,35I'i+00- :;2 12E+01:' 2 t5fi+b0.', 2.SOE+01 : 2<SOE+00 t150E+01 •^ t:50E+00 ,„`7665+06 .;:: p 76E-0F.:; 1.80E+01
Eu-152 • .. 167E^01-. IA6EA1 <5.60&02 7.40E-02 ;Bi50E-02 . ,,;81UElY2^i 6.20EVL 6.74E-02 9.25E-02
Eu-154 * - - - <5ADE-02 5.30E-02 <-6.50E-04 4 80E(Y1 612EtYL 3.69E-02
Eu-155 • - - - <8.70E-02 1.20E-01 <5.40&02 7,50E-02 3.61E-03 5.73&02 4.82E-02

1-129

K40 1.36E+01
Mn-54 * - - - <8.40E-03 1.60E-02 <7.70E.03 1.40E-02 1.56E-02 1.61E-02 1.06E-02
Nb-95 • - - _ - - - - -1.64E-02 4.46E02 -1.64E-02
Pb-212 6.13E111
Pb-214 4.69E-01
Pu238 4.00E-04 <3.20E-05..... .3.30E-04 - - 2.46E-04
Pu-239 ;;+ 8 OOE-03 ..;;;; Z OOff93 •:; "T-0OEfi3i ,2:00E=03 , . 7^30B^I13 4:7oM -+4:30ED3

. _.

>^_t 50&03`_^, - - 6.65E-03
Ru-106 * 1 SBEAI^^ 4.45Eb1 <230E-0I 2.50P01 <1.20E-01

,

2.00E-01 3.73E-02 1.71E-01 2.16E-01
Sr-90 :^,3; 69B+00 ;;,^4 95E92,,2;; ^,35E+00^ ;,4.28E^b1 , 2.60E^k00 6y60E-01 211.1E+00 -; 3 90EA):w - - 2.43E+00
To-99

U (tot^Q ^;'3 4$^-0f ;^ 103Ei11>,^ 2 $7EOL'' 9.501iy02 ^ ....3.90E-01 1s80E-01 3:30^-01 3.29E111
Zn-65 • - ^.i 3 09EU1;: . 6:1UE-(Yl ` <1.60E-02 4.ODE-02 - - -3.69E-02 426FA2 2.94E-02
Zr-95 * - <-2.40E-02 3.20E-02 <6.50E-03 2.50E-02 -2.52E-02 4.19E02 -1.41E-02
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Table A-2.2 Results of Fenceline Soil Sampling (pCi/g)

tNi

0113

1985 1986 1987 1988 1989
Average

Radionuclide Result Emr Result Emr Result Emr Result Emr Result Emr Result

Ce-141 - - - - <-8.70E03 2.90E-02 <7.50E-03 2.60E-02 -1.94E02 6.85E-02 -6.87E-03

Ce-144 - - - - <-9.30F.02 9.80P&02 - - -7.68E-02 8.80fr02 -8.49E-02

Co-SB • - - - <7.80E-03 1.602-02 - - -8.49&03 2.53E-02 -3.45E04

CO-60 • - - <6.402-03 1.602-02 - - 5.46E03 1.51E-02 5.93E-03

Ca-134 9 60E-02:.^^ 6 401r02:#::, _ _ -
:--•

- 4.902-02-...... 2.402-02 2.50E-02 1.40E-02 , -4.99E-03. ,
1.39E-02.:. . -

4.13E-02

Ce-137
, _. .

2.23EO1_
. _ .

4.90E-01440E-02' . - 6.40E-02 710E01
- .

890M
. ::

290E-111"-

_

^.94E-02i:- 4.77L01

Eu-152 • - , i 41Elfl .' .'

_. _: . .:.,.

4t40Fa12 '1;00£Of ' 6tt0E-02 ' 720E-02 ' i 5 7uF".lYl ^ ` :1.28Fi(11 ; ; 7.51E=02E: 1.10E-0I

Eu-154 • - - <7;40EA3 ' :5:30EL12 <1;SOE-02 - ^:'-4.40M -3.33E-04 5.06E-02 836E-03

Eu-I55 • - - L=4_005J03 • 5:90E-02; ' S30E-02 ;=.`5 30$02 517E-02 59&OZ'^i^ 3.42fr03

1-129 - - - - - - - - -

K-40 1.43E+01

Mn-54 • - - __ 2:90F.OZ, ^ 1;10 <930E03 1.502-02 533E-03 1.66E-02 1.25E02

Nb-95 -4.15E02

Pb-212 6.61E-01

Pb-214 5.23Ed1

I'u238 3.85E-04

pu239 1.88E02

Ru-106 3.B0Ed1

So-90 5.32-OI

To-99 - - -

o(tota) ^ 671ia11 ;F 9 20E02 r 3 47F bf 5 124^1i1 ^ 2.A6^ 01 :xOF 0if 3i20EA1 ! WY Ol z - - 3.06&01F < . . ,

Zn-65 • - - - <3.30E-02 3.60E-02 - - -1.60E-02 - 8.50E-03

Zr-95 • <2.60E-02 3.102-02 <-1.60E-02 2.80E-02 2.03E-02 4.83E-02 1.01E-02

C
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Table A-2.2 Results of Fenceline Soil Sampling (pCi/g)

H

a

i.ocanon Page 4 of 15
1985 1986 1987 1988 1989

Averege
Radionuclide Reeult Error Reault Eaor Result Error Reeult &ror Reeult Error Reeult

Co-141 - - - - - - - - - _

Ce-144

Co-58 * - - - - - - _ _ _

C0.60

Cs-134 8.60E+01 - - - - - -- - - - 8.60E+01

Ce-137 * - - - - - - _ - _ _

Eu-152 * - - - - - - - _ -

Eu-154 -

Eu-1S5 -

I-129 -

K-40 - - - - - - - - - -
Mn-54 * - - - - - - _ _ _

Nb-95 * - - - - - - - - - -

Pb-212

Pb-214

Pu-238 * - - - - - _ _ _ -

Pu-239 2.30E+02 - - - - - - - - - 2.30E+02

Ru-106 * - - - - - -- - - _ _

So-90 7.90E+00 - - - - - - - - - 7.80E+00

To-99

u(Wfto * - - - - - - - - - -
Zn-65 * - - - - - - _ _ _

Zr-95 *

d
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Table A-2.2 Results of Fenceline Soil Sampling (pCi/g)

N
H

0

1985 1986 1987 1988 . ' 1989
Average

Radionuclide Result Ettor Result Error Result Error Reault Ertor Result Etror Reault

Co-141 - - - - <1.80E-02 2.80E-02 <-2.OOE-03 3.IOE-02 -3.88E-102 7.66E-02 -7.60E-03

Co-144 - - - - <-6.40E-02 I.OOE-01 - - 1.67E-02 I.IOE91 -2.37FA2

Co-58 • - - - <-1.00E-02 1.80E-02 - - -9.ISE03 2.69E-02 -9.58E-03

CO-60 • - - - < 1.20E-02 1.50E-02 - - 8.39E03 1.60E-02 1.02E-02

Ce-134 `940H-02 '--.560BW `^^ 9.SOEb2,•; 3.40E-02 3.20E-01 2A0E-0Z <-3.00-03 2.10F02 -2.16E-03 1.55fi-02 4.38F.-02

Cc-137 , ^::S 10H-111 <;_ 1 83Bfii,-;::' 1>54H+OO:^E ' , 175&-01.' l0E+00 1.20E-01 1:7t1fi+00 _ _(:90Ep1. 108+00 _ ,"^- 1.20H-01 ;_ 1.19E+00
Eu-152 • - - - <2.00E-03 8.IOE02 <I.OOE-02 9.60E-02 1.71E-02 8.30&02 3.17E-02

Eu-154 + - - - <3.90Er02 4.40E-02 <I.80E-02 6.60E-02 1.21E-03 5.78E02 1.94E-02

Eu-155 • - - - <4.40E-02 5.30&02 <6.80E-02 7.30&02 2.00E-02 4.83E-02 4.30E-02

1-129 - - - - - - -

K-40 1.38E+01

Mn-54 ^tli?0&Q2 :s`49DE^ .:' 250HQ2^; 2.40E•02- <-1.IOE-02 1.SOE-02 <1.60E-02 1.90E-02 1.72E02 I.93E-02 2.36E-02

Nb-95 • - - - - - - -4.63E-02 6.43E-02 -4.63E-02

Pb-212 7.27E-01

Pb-214 6.00E-01

Pu-238 SOOEdkI :> R 0OE-04 ;- <1.60E-04 1.806-04 G2.20E-04 2.40E-04 - - 3 27E-04

Pu-239

, . . . ..:.. ,.:.:--

+ :500E-03 .;; 100FA3 <> 5.00&03 ;? 100&03

- . -::.,..

*I0B-03 . 1a00M 6:30S03 Ii50E03[* - -

.

5 40E-03. .- . . . .

Ru-106 • - <3.10E-02 1.40E-0I <-2.70E-IY2 2.00E-01 -253E-02 1.53E-01 -6.SOH-03

So-90 1.46Hi-00,^:,... 2.'t`IHAI. , 1^OOE^F00 , '

.,,

2s$Ofr01 23A$+00 ^4:20E-01 ^tl - - 1.64E+00

To-99

u(eaanp F ; 21dfi tll f: 7 6i)B^ : 3 54H+00 :'" 1 17B-0f 120B-01 ZOB 026 230E.01 7;40EtYZ ;: - - 2 30E 01, ., . . . , .

Zn-65 • ^ iS50E-02' d80H.tYl^< <-1.50F03 3.60E-02 - - -2.40E-02 4.95E-02 1.43E-02

Zo-95

.

128E01 ^r^£^^13Lft1) ^s 160I.+0'2^=^ 7:41)E-02"=: <-2.50E02 2.70E02 <2.40E-03 4.10E-02 6.48E-03 5.31E-02 3.76E-02

O
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Table A-2.2 Results of Fenceflne Soil Sampling (pCi/g)
Location Ya e o or 1J

1985 1986 1987 1988 1989
Avenge

Radionuclide Reault Emr Result Error Reeult Emr Reeult Emr Reeult Emr Reault

Ca141 - - - - <-2.20E-02 1.80E-02 <9.30E-03 2.30E-02 1.01E-02 8.18&02 -8.67E-04

Ce144 - - - - <5.90E02 6.10E-02 - - -8.94FA3 1.06E-O1 2.50E-02

Co-58 • - <-6.90E-03 9.60E-03 - - 5.69E-03 2.48E02 -6.05E04

CO-60 1JOE-02 9.70E-03 - - -1.79E-03 1.90E-02 1.57E02

Ce-134 540E-02 :^440E^02 ^: ^7.$tlE(YL^'.:3.40fi-02 4:70E-02 1^:411E•02 <-6.70E-02 1.80E-02 1.11E-03 1.46E-02 2.26E-02

Ce-137 ^`:4.30Fr02 ^^: 520W-02. 7' k.66F,Ok '.-: ', 4.30E-VL 1^Ok'r01 . 2:00fr02 ,1.0OE-0 t . 2;40EA1a 345+00 ' ': 1 46k-rOV 3.58E-01

Eu-152 • i '1.03E-01 ',^' -' +^20F.02!F <4.10E-02 4.70E-02 <3.70E-02 8.10&02 . ŜfStl)rill - ;; 7.30)r02:: 8.28E-02

Eu-154 • - - - <5.60E-03 3.70E-02 <-1.SOE-02 5.50E-02 3 77E-02 5.39&02 8.43E-02

Eu-155 • - - - <2.40E-02 3.30E-02 <3.60&02 5.10E-02 . :I:649E02 ^;;, 5:46&02 4.16E-02

1-129 - - - - - - - - - - -

K-40 +00 1.51E+01

Mn-54 • - - - <-9.10EA4 9.90E-03 <1.20E-02 1.50E-02 3.85E-03 1.70E-02 4.98E-03

pb-95 ^ - - - - - - -5 54E-02 6 50E-02 -5.54E-02

Pb-212 - - - - - - - e::7^8E-01 '.' 857EA2; 7.48E-01

Pb-214 6.14E-01

Pu238 "^3^ b 00^043' ,̂ >9 OOW.04 -a 3 OOE4t4". 3 001+.^03 <-3,I0E-06 , - , 8.50E-05 <1.80&l14 1.90F.04 - - 2.19E-04

Pu-239 ;1OOE-03;S:^;TOOW04 1:AOE-03 , 1`5UB-03 , 110E-04 .1:90EiY3,. . .SSOF.Od>; - - 1.60E-04

Ru-106 • x-? 2 60E01 # ?2.07E111 < 3.20F.02 7.90E-02 <-2.30E-02 1.30E-01 6.05E(Y2 1.49E-01 6.64E-02

Sr90 ;4.SOE-0Z 3 . 3.50EL012 90E-Uk ^ £ 4 83E•02 ;:;^; ^`56+06^ '̂ 9;bOfi-02 6.93E-01. . .,^,..̂ ,.-

TF99 - - - -

II(total)
:u : .. .. .,.-

"^ 62k 01.;cey ^ f9^0( ;,IN' 3 i4EU1-" , k.041i?iI 2.40G-01 t.201r01 , 2:90^ 01
. ,

9;30P-0Z; € - - 3.02E-01

Zn-65 • - - - <-2.50E02 2.90E02 - -- -7.47E02 4.79E-02 -4.99E-02

Zo-95 • <1.00E-02 2.00E112 <1.20Ed2 2.80E-02 2.49E-02 5.22E-02 1.56E-02
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Table A-2.2 Results of Fenceline Soil Sampling (pCi/g)
/ot1J

H

uo

1985 1986 1987 1988 1989
Averege

Radionuclide Result E¢or Result Ecror Result Emor Result Ecrar Result Error Result

Co-141 - - - - <-1.60E-02 3.20E-02 <-1.10F.03 2.5011-02 -5.66E-02 9.96E-02 -2.46E-112

Co-144 - - - - <-2.OOE-02 1.1013-01 - - -6.39E-02 1.17E-01 -4.20E-02

Co-58 • - - - <-2.60E03 1.70E-02 - - .. - , 304E02 47*02:-: 1.39E-02

COfi0 • <-1.20&02 1.60E-02 - - 1.10E-02 1.92E-02 -5.00E04

Ce-134 • 4.10E&92 2 90E-02 :3:70E-02 2.50F:02 <-2.00E-03 1.40E-02 4.29E03 1.88E-02 2.01E-02

Cr137 2.44fi^P00^^;, 70E-01 2:10E#00 2:20E-01 -- ^ 3,70E+00 3;SOF.tII ;-- 211911+00'^^-^ 2.94E-01:^-

^

2.40E+00

Eu-152 • _ 234EAt^: 11TEt11 g:40F.02 8a20F,-02 ;8.30E-02 , 6.90E.-02 2.55&02 9.47E-01 1.06E-01

Eu-154 • - - - <4.OOE-02 4.80E-02 <-3.20&02. 4.60E-02 3.32E-02 5.92E-02 1.37E-02

Eu-155 • - - - <5.30&02 6.30&02 8:20E-02 ^5301?42^ 1.84E-02 5.9813-02 5.11E-02

1-129 - - - - - - -

K-40 - - - - - - - 1.21.E+01

Mn-54 + - - - <3.70E-03 1.60E-02 <4.80E-04 1.30&02 5.05E-03 1.84E-02 3.08E-03

Nb-95 • - - - - - - 477E-02 717E-02 -4.77E-02

Pb-212 4.8213-111

Pb-214 - - - -^ ..,.. .. .. - - - .. . ^,30tPi01..,,??.. .. . ..... . ,8.44E-02; S.OIE-0I

Pu-238 • -+ f I 40E03^^ ?.OOE1i4`:= <-1.00E-05 7.70E-05 <7.50E-05 I.10E-04 - - 4.88E-04

Pu-239 ^:; Z ODE-03.^ .;:;,1 OOF.03,: ^; r 3 00&b3^>< 1.00EA3 <6.10&l15 9.10E-05 3_lOFA3 630&04 +.^ - - 2.04E(Yd

Ru-106 • <1.30E-01 1.60E-01 <-1.70E-02 1.20E01 1.49E-01 1.91E-01 8.73FlYl

Sr-90
^ ._ ._.

`; 3 63EJ11,?;^,:;, 7 10E9'L :;; 3 98E-01,:r „^'J.90E^UZ, ,
. .

4:80E-01
._. ..

I:20FA1 ,.<4,-70F.01

-„ ..
^^9:IOE-02 i:'

_
- - 4.26E-0I

Tc99

u(toteq ; LS7E01 :'^ai10Eil2 2I0F0[?: 8.10S^Y1 z80}r0I [>3oF01 1+40P.01 :on^02^:5 ; - - 2 22E-01. ,. ., : . . . . ; .

Zn-65 - - - - <-5.70E-02 4.80E-OZ - - 4.80E-02 5.29E-02 -5.25F.02

Zr-95 <3.00E-02 3AOF02 <-6.10E-03 2.60E-02 -9.53E-03 6.06E-02 4.79E-03

d
O
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Table A-2.2 Results of Fenceline Soil SamplinQ (pCi/g)

1985 1986 1987 1988 '. 1989
Avenge

Radionuclide Resolt Emr Reault Emr Rewlt Ertor Reault Emr Reaolt Emr Reeult

Ce-141 - - - - <7.30E-03 3.70E-02 <8.402.04 3.00E02 4.05E02 9.52E-02 1.62E-02

Co-144 - <4.50E03 1.30E-01 - - -4.02E-02 1.24E-01 -1.792-02

Co-58 4.70E-01.: 2,50FA2

- -

<2.80E-04 1.50E-02 - - 1.88E-02 2.76E-02 220E-02

C0-60 • 1>80502 L20E-0Z -5.44E-03 1.75E-02 6.28&03

Cs-134 .,: ^:,... -`- 4.2ilEdL.'? , x.40E-02 ,$:OOE-0Z 2:'ZOE-02 2.40E-112 1.60fi(TL 3 42E-(13 1.88&02 3.76E-02

Ce-137 4 575+00 ,:? 3 52E-02 ;3' 1.261'i+017x 1,286{00 1J0E+01 1-70E+00 4,7AB+00 4,40E01 7.29E+00

Eu-152 ^ - - - 1'.OOE-04 6:30E02 .1F10E-01 6.70E.112 ;":7 S0E(YL , 795EdYl 9S0E-02

Eu-154 • - - - 5:1om aS0M: <-5,20E-02 5.40E-02 -5.44EIY2 5.44E-02 -1.85&02

Eu-155 ^ - - - " 7,30EA2 6:40E&02^' <3.90E-02 COMM 5,23E-02 5.41E02 5,48E02

1-129

1440 1.39E+01

Mn•54 "€6.dOF.lY2 .^ 3.30H-ZYL s 220E-D2.< 1.90F^02: : <-1.50FA3 1.60E02 <1.20E-03 1.60E02 1.58E-02 1.90E-02 2.03E-02

Nb-95 ":> 1 11Pr411 " ;^r_ 710$-02:: - - - - - -521E02 6.66E02 2.95E-02

Pb-212 796E-02. 6.68EO1

Pb-214 - 5,27E01

Pu23$
^ - : -:.

" . .`.;' 5U0E4f4 "5,00H-0$
. .

9,WE04 .
.. .

4.30E04^. <1.10E-04 1.90E04 - -

.

5.03&04

Pu-239 1 UOE713 ;^>: I OOF^63:; ^ 400E03:;' ,•, 1A0^03 x . 7:60EA3 . ",.1:40F.03 3:?OEr03 10Efi3 ;" - - 4,08E-03; , ; " , ,_ .

Ru-106 * < 5 20E02 1.70E-01 1;70E-01 130241 1.31EO1 1.89E-01 8.302-02

Sr-90 ;^1 17Eh00 ^:[ 2 15E^OL f:; '^'.41fiF00!r 4.44E01 . 4,^OE+OU 'LIOE#00. 7.26E{11 .'.L:+^OE01 ? 2.15E+00

To99

U(tmel) y°^^.6^T'r01 , ^3 9 201rtY^ _: yi S 521:.01^ 1.83fi41 3,10E-0i 1.40E-01 3:20901, 3.62E01

Zn-65 + - <-3.10E02 4.OOE02 -3.27E03 4,57E-02 -1.71E-02

Zo-95
$;

5:<?1.4313111:.>;i^-:1,tY1E{If>:? <1.00E-02 2.80E-02 <LOOE-03 2.80EO2 9.31E-04 5.67&02 3.87E-02

d
0
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Table A-2.2 Results of Fenceline Soil Sampling (pCi/g)

E^t
H

r••

lACation LL''-1 Page 9 of 1J

1985 1986 1987 1988 1989
Average

Radionuclide Reeult Enor Result &ror Reeult Ertor Reault Ertvr Recult Error Result

Ce-141 - - - - <2.70E-03 3.80E-02 <2.60E+0 7.30E+00 -8.41E-02 1.I1E-01 8.4015-01
0

Ce-144 - - - - <2.50E-02 1.30E01 - - -8.4713.02 1A8E-01 -2.99E-02

Co-58 * -- - <-2.90E-03 1.30E-02 - - 5.98E-03 2.61E-02 1.54E-03

CO-60 ?z.,4S0P.02z:_ 2:60EIYL.^: <7.OOE-03 1.50E01 - - -2.49E-02 1.89&(YL 9.03E03

Ce-134 ::^ 5.50E-02:" 37t1E-02^: 1.19&01 : ^.40EL2 B.50fi-02 •. ^^,;40E-02^^= <9.10E-03 2.20E-U2 1.36E02 2.20E-02 5.63E-02

Cc-137 36H+100 -= 3 97Fi11I-` 1 514+01 i3B*00 L10E+01 1 0E+01 1:30E+01 1.30E+00 :_=7 d9B+00 ,:- ,^.?2H-Ill ::` 1.03E+01

Eu-152 • - ^. 8,50^02,., . .^ .6.90E-02 <4.60&lY2 6.10E02 <6.OOE-02 7.70E-02 6.1613-112 7.50E-02 6.32E-02

Eu-154

. . .

• - -

..

.

.. _

. ..7.10^-02 . _._... _ _._.

...

•4:8UE-02-:^...:.. _ <-2.10F lYt 5.40E-02 4.52E-02 4.69E-02 3.17E-02

Eu-155 ^ - - - <1.20E-02 7.10E-02 <6.SOE-02 8.30E-02 2.79EA2 8.32E-02 3.60&02

1-129 - - - - - - -

K-40 - - - - :I 53E+01. ::_ 1 72E+OO;i; 1.51E+01

Mn-54 * - 2.SOB42 I 60&OZ ^; <9.00&03 1.30E-02 <2.10&02 270&02 3 651M 2 84EfYZ;; 229E-02,,.

Nb-95 • - - - - - - - -8.16E02 6.65E-02 -8.16E-02

Pb-212 7.07E-01

Pb-214 5.00E-01

Pu-238 2.IOE-04

Pu-239 2.93E-03

Ru-106 2.44E-01

Sr-90 2.45E+00

To-99 - - -

U (toteQ ;w`3 25E-0i ^'^ I 09E01 'Z 34E^1 `' ? $OkrD2 :70fi-0i I OOEOl: ; 2:90E-41 9 O0E-02'^ - - 2SSfi-01. : , < . ,

^ ^

,. :

Zn-65 :x B.ZOEOx g<, 4 80E4Z „ - - <-3.20E-02 4.0013-02 - - 1.37E-02 4.50E-02 2.12E-02

Zo-95 • - - - <-2.10M 2.70F.02 <-1.70F-111 4.10E-01 2.28E-02 5.91E-02 -7.13E-02

OM
G ĉ1
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Table A-2.2 Results of Fenceline Soil Sampling (pCi/g)

^
H
^N

x.ocauon ri-ir-r^+ Yage tu or 1J

19 5 1986 1987 1988 1989
Averege

Radionuclide Retult Ettor Renult Ertor Reault Error Reault Erroc Result Ermr Reeult

Co-141- - - - - <-5.30E-02 7AOE-02 <-4.30E-03 3.70E-02 5.17E-02 8,31E-02 -1.878.03

Ce-144 - <-8.60E-03 2.30P01 - - -7.31E-03 1.07E-01 -7.96E-03

Co-58 - - ' 4.60E-02 9ME-02 <8.90E-03 1.40E-02 - - -550E-03 2.27E-02 1.65FA2

CO-60 -
, -,:_ , ,.._

<-920E-03... . 2.00E-02, .. .. . - - -2.66E-03 1.36E-02 -5.93E-03

Cm134
.

- - 904H+01 9.06Bt00 ;3iYAEtYI 240E-U2 <-5.90&02 2.50E-02 8.95E-03 1.43&02 -1.07E02

G-137 - - - '4.'^0E+01 . 4:'10E+00 'lAtiB+01 I.OOH+00 -: 4375+00.: 4,46E-0t` 3.67E+01

Eu-152 - - 9 tlllli112 • 4.90H^tYL #:20E-0I 6.30E-02 9.90E-02_ , - S.OOHl12 -6.92E-03 6.99&02 7.07E-02

Eu-154 - - , 234Et11 1:86EOI; <2.00E-02 5.40E-02 <-8.70E-03 6.00E-02 I.15E-02 5.07E-02 2.82E-02

En-155 - - - - <6.IOE-02 1.30F.01 <5.80E-04 8.00E-02 3.73E02 5.26E-02 8.32E-02

1-129 - - - - - - - - -

K-40 - - - - - - - :;; # '^4E401;-; '# 43E+00^ 129E+01

Mn-54 - - - - <I.IOE-02 1.50H02 <1.40E-02 1.50E-02 3.33E03 1.53E-02 9.44E-03

Nb-95 -2.98E-02 5.57H-02 -2.98E-02

Pb-2l2 6.06E-01

Pb-214 - : 5.25E01

Pe-238
.,. ,. . :: .:.

- - ` 900EA4 ` S.OOH-0d 8:60'L+04 760E•Od
. .

3:20EdY4 "^170EJM"

_....... .- . _..

-

., .. . -

- 6.93E-04

Pu-239 - - ;- #,40E^OZ -^:OOF.-03 ..E:?UE03 .2t10&03 ^B:60FA3 L20Ffi3:": - - 1.03E02

Ru-106 - <-1.50H02 3.80E-01 <1.30&111 2.00E-01 3.67B-02 1.45E-01 5.06&02

So-90 - - F^ 7.66H+00 •^:dOB*00 ^9bE^F00 „ #,26E+00 4YOE+00 . ,:970E6 ; 5.55E+00

Te-99 - - -

ucWAn 7U^01f- - AOi ^27E1 OOBAIi' 3;ooHA#'' '' 45iiE0Z : - - 2 87E-01, . . . ' .
Zn-65 - - - - <1.30E-02 4.60E-02 - - -1.71E-02 3.70E-02 -1.51E-02

Zo-95 <-1.20&03 3.40E-02 <2.60E-02 2.80E-02 1.15E-02 4.75E-02 1.21&02

d
OM

WHC(PUREX-4)l09-29-92103386T.2
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Table A-2.2 Results of Fenceline Soil Sampling (pCi/g)

7NG'

a.ut:auon r>,-ir-vvt Ya e 11 ot 1J
1985 1986 1987 1988 1989

Avenge
Radionuclide Result Error Result Ecror Result Error Resalt Error Result Error Result

Ce-141 - - - - <-2.00E-02 3.70E-02 <-3.50&02 2.70E-02 -1.20E-01 1.33E-01 -5.23&02

Ce-144 - - - - <-7.50E02 1.20E-01 - - 9.25F02 1.59E01 8.75E-03
Co-58 • - - ,2.IOE-02

;.,
:-I;,SOF.IYL'... .,. - - -1.79E-02 3.96&02 1.55FA3

OD-60 • - -. -- -

.
3100E-02.. , 6:70E-02:. - - 6.26F103 2.16E-02 1.81E-02

Cr134 • - "2.96&OZ
. .
2;70E-M

. ,
_,7.SOE-02

_,
. 2.70E-02 <-5.00E-02 1.90&02 -1.03E02 2.24E-02 1.09602

Ca•137 6.76rr01 . 9.3nEb2`, 2,89E+00 3:07E,0€ 3.70E+00 3:80E-01 t:90E+00 200E0( ;2.22EUi;' 2.24E+00
Eu-152 • - - .1i10S(i[ :?:60E02 :;.;_810EdY2 ; 710E^M 7.88E-02 1.14F1111 8.99E-02
Eu-154 > 1.2L):?lYl,:< 9 SDP..IYLIi;^ - - <9.20E-03 4.70E-02 <-3.40E112 5.40E-02 1.10EL2 7.22E-02 2.68E-02
Eu-155 + - - - <1.40E-02 7.50E-02 <2.00E-02 6.50E-02 5.74E-02 8.75E-02 3.05E-02

1-129

K-40 1.49E+01

Mn54 • - - - <-1.50E-02 2.00E-02 Z.20E-02 ' ;, € bOH-02++^ 1.22E-02 2.43E-02 6.40E-03

Nb-95 -4.25E-02
Pb-212 6.41E-01
Pb-214 5.96EAI

P"-238 1.80&04

Pu?39 3.13E-03

Ru-106 4.43E-Y2

Sr-90 I.IIE+00

Tc99 - -

U(toteQ ^^/Sh 0€..Q^ ^ 411E02;F 318P OC .. 1,OG5 01 :2 7UTr0^ };30>.0^ 1;90E-0t G 40P 02- - - 2.63E-01
Zn-65 • - - <-2.40E-02 4.10E-02 - - -4.76E-02 6.89E-02 -3.58E-02

Zo-95 • 4:406-62. <1.70E-02 2.60E-02 1.20E-02 8.00E-02 2.43E-02

b
O

W
oN

WHC(PUREX-I)/09-29-92/03386T.2
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Table A-2.2 Results of Fenceline Soil Sampling (pCi/g)

^-.

Co-141

Co-144

Co-58

CO-60

Ce-134

Co-137

Eu-152

Eu-154

Eu-155

1-129

K-40

Mn-54

Nb-95

Pb-212

Pb-214

Pu-238

Pu-239

Pu-106

Sr-90

TF99

U (tael)

2n-65

uu;auon ri-rr-wc rage it or 1:)

1985 1986 1987 1988 1989

• - - - <3.90F02

• - - - <2.00E-02

• - - - <4.70FA2

• - - - <2.20E-04

2.5013-02 <1.50E-03 3.90E02 -6.55E-02 1.00E-01 -1.501101

8.40E02 - - -4.79E-02 1.32E-01 -1.35E-02

1.30E-02 - - -3.25EA2 33613A2 -1.54E-02

- - 5.3013-03 2.1713A2 5.60E-03

<-1.60E1Y1 2.601342 5.47&03 1.691102 1.26E-02

P,20^+01 :1.20E+00 ^% 3 191:.01 :>' d 87fi-02 331E+00

6.10E02 9i10E-02 2.45F.(Yl 9.71E-02 5.15F102

4.40E-02 <3.40E-02 5.50E02 -8.79E-02 6.81E-02 -1.131342

5.00E02 <3.40E-02 9.20E-02 6.67E-02 7.42E-02 4.92E-02

.-_t 55E+01 :>^:' ^ 77E+Oa-` 1.55E+01

1.30FA2 2.AOE-0Z.. .. ... .. ;::!?dE^02i......_:. .. ^-. 3.40}Y03. 228E-02 9.21fi-03

1.521+01

938E-01

9.16E-01

2.30E04

0309-04 I.90E-03

• <4.201302 1.20E01 <3.40E-02 2.60E-01 1.74E-01 1.8713-01 4.87E02

..,'.L.70E-01 7^60E+00 :140E+00; 2.98E+00,

1a10^ Ot :;n ^ 90^rO1 x^9^OF 42 ;,;> S 10! 0^3 ^ 1.871r01 220fi-0i 2:40E 01 " :7 >fif^ 02: ' - - 3.15E01, , . , :

• - - <1.801342 3.501302 - - -1.02E-01 7.191302 -4.20E02

• ` -3.3UFA2 - 2.30Ea02" <2.8013-02 3.20E-02 5.2013-02 6.63E,02 3.77E-02

d
O

d

t

WHC(PUREX<4)/09-29-92/03386T.2
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- - - - <2.10E-02

• - - - <1.70E-03



* 9 2 I 2 6 0 i 2 3 ( ^

Table A-2.2 Results of Fenceline Soil Sampling (pCi/g)

H

El

1.ocauon Aw=rr-ks Page 13 of 15

1985 1986 1987 1988 1989
Avenge

Radionuclide Reeult Ecror Reeult Error Result Ettor Reeult Error Recult Eaor Result

Ce-141 <2.70E-03 2.00E-02 <-2.OOE-02 4.20E-02 -8.65E-03

Co-144 <5.30E04 6.80E-02 5.306-04

Co-58 + <-1.30E02 1.40E-02 -1.30E-02

CO-60 • 3:60EO2'- --:1,80E-02 <-1.40&lY2 1.30&02 I.10E-02

Ce-134 7.10E-& .2.50E-02 <430E:-02 1:40&02 <-2.30E-02 2.80E-02 3.85E-OZ

Ce-137 ;i. 9.30$-02 . 5i00EilZ _,;;. 2.16E-01- 4.30S-t12 <3.10E-01 4:10E-02 ; <6:90E-01 • ^ ^'-9.SOEA2''.: 3.27E-01

Eu-152 * <4.70E-02 5.l0E02 <-820E-03 1.40E-01 1.94E-02

Eu-154 * <1.20b02 4.10E-02 <-1.90E-02 8.30E02 -3.50E-03

Eu-155 * <5.80E-03 3.705-02 <-1.30E-02 1.005-01 -3.60E-03

1-129

K-40

Mn-54 W 5°l0E-02 ;400E-02.* <4.HOE-03 I.IOE-tY2 <1.10&02 2.40E42 2.43Ed2

Nb-95 1.05E-01

P6-212

Pb-214

Pu238 9.37E-04

Pu-239 2.04E-02

Ru-106 617F.02

Sr-90 2.93E-01

Tc-99

u 1mt,q rs 2072^01 < ; a 38P Ot F 4 381 41!: 7 43) 01 3 rS IUE Ol 2;80E-01 3:30E01 l;b2> 83E-013. . .;; ., ,. .. .
Zn-65 * <1.10E-02 3.10E-02 1.IOE-02

Zr-95 • <5.605A3 1.905-02 <-2.00E-03 5.20E-02 1.80E-03

d
0

W

F

WHC(PUREX14)/09-29-92/03386T.2
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Table A-2.2 Results of Fenceline Soil Sampling (pCi/g)

0

Radionuclide

1985 1986

Reeult Error Resuh Error

1987

Result Error

1988

Reeult Error

'' 1989

Result Error
Averege
Reeult

Ce-141 - - - - <1.00E-02 9.40E-02 <6.30E-03 3.40E-02 2.27E-02 1.65E-01 1.30F02

Co-144 - - - - <I.50E-01 3.20E-01 - - 6.36E-03 2.OOFA1 7.82E-02

Co-58 r^ 3 90E02. : 2 MIEO2:^_ - - <6.30E-03 1.90E-02 - - -3.93E-03 3.42E-02 1.38F.02

CO-60 + - - - 3AOE-02 1::60E-02- -- - - -2.50E-03 2.18E-02 1.38E-02

Co-134 4 60h'd3 4 40502:.; 510EOL 3,30E-02 6:50t-O2 2.60E-02 <1.60E-02 1.80E-02 2 79E-02 2.92E-02 3.OOE02

Ce-137 :;. 3.25E+00 `.; 2.74E{If^S.'4.62E400 4:881'v01 8:20E+0I 8:20E+00 1':00$+01 . -"1:O0+00 .:;:" f 75E+(il j:^ -. 3.76Et00.._. 2.35E+01
Eu-152 + - - - <6.801i-02 8.40E-02 <2.70E02 6.60E-02 6.01E02 1.04E-01 5.17E-02

Eu-154

,

135F.IfY '^ 780E1t2;fi 1.b9E01^: 8.50EM,? <1.70E-02 5.20E-02 <-7.90E-03 4.50E-02 1.17E-02 6.53&02 6.50E-02

Eu-155 + - - - <2.20E02 1.80E-01 <6.70E-02 6.90E-02 6.78E-02 8.75E-02 5.23E-02

1-129

K-40 - - - - - - - : ; .f 45E401",,,;: f 70E^FOb 1.45E+01

Mn-54 + - - - <-3.30E-03 2.00E-02 <6.70E-03 1.40E-02 8.29E03 238E-02 3.90E-03

Nb-95 • - ^ f.88)*-0t^ 1.1'^OL 1' - - - - -5.48&02 9.35E-02 6.66E-02

Pb-212

"

- - - - - - - >1740E-0f <'' . 995FAB[; 7.40E-01

1?b-214

. .

6 57E-01
Pu-238 * .. ^^"" 1 OOEA3^ ^OOEA4 <3.90E-04 630E-04 3.4(1Ea14 1 60E.IM' ^" - - 5.43E-04

Pu239 3^; l 00E-03 F„'3:40&023 4;00E-03 £^ 100E03s:.„ ^J10H-02 4s10E03^ 1:60&02 -2 OOs03;; - - 83E 021_._^ ,- .. .; ., : . „ . -

Ru-106 + < 5 90EfY2 510E-01 <5.50&02 1 70E-01 -2.46E(l1 3.14E-01 -8.33E02

Sr-90

A, F

=4?4E^00^;^^1<75Ei0( ,^£3^63E^00: 6' 67E-a1 ^OE^Of 260fi+001 -S30E4i1^2 SbE+00 5 54E+00; ; r .,.,,^ . ,; . , ,: :; - - .

Tc-99

U(toaq F; 2 70E (ii^ 3430p.02 :̂ 3 63C 111 3 ,1.19^ 70b-01 § :1.30E-01 . 4 dOL01 S 301rOf - - 3.36E 01; „
Zn-65 - <-7.70F-03 3.80E-02 - -2.55E-02 5.45FA2 1.53E,02

ZrAS • <5.SOE-03 3.30E-02 <6.70E-03 2.9013-02 -2.52E-02 7.46E-02 A.23E-03

d
0

G ĉ

w
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Table A-2.2 Results of Fenceline Soil Sampling (pCi/g)

i^
H
N
0

1 tlcanon Ya e 13 oi 13

1985 1986 1987 1988 1989
Average

Radionuclide Remit Error Result Ertur Result Error Remit Emor Remit Error Remit

Ce•141 - - - - <4.90E-03 5.40E-02 <-2.60E02 2.80E-02 1.27E-02 2.56FA1 -2.80E03

Co-144 - - - - <-2.50E-02 1.90E-01 - - -1.32E-01 3.20E-01 -7.85&02

Co-58 - - - - <-1.10E-02 1.70E-02 - - 5.39E-03 3.23E-02 -2.81E-03

CO-60 - - - 2:2UE-02 1:50&02„- - 1.91E-02 2.06Ed2 2.06E-02

Cs-134
.

:690E4Z , 2:40E-42 :: <-5.90E-02 2.OOE-02 -5.76E-02 4.60E-02 -1.59E-02

Ca-137 - - 3.90E+01 ;^L.90E+01 2.30E+00 3:7111;.+00 ^::380E-0t ^'6.20E+01 - ^^ 621E+00:;• 3.19E+01
Eu-152 - - - .., 9511Ell2 b;911E02 '4.60E-02 :;, 31tlE{12^: 3.37E-02 9.79E-02 7.49E-02

Eu-154 - - - - <-1.00E-02 6.20E02 <1.80E02 5.40E-02 1.52E-03 6.05&02 3.17E-03

Eu-155 - - - - <-3.20E-02 I.OOE-01 - b.90E-02 630B-iYIF 1.06F-111 1.53E-01 4.77F(Y2

1-129 - - - - - - -

K-40 - - - - 1.56E+01

Mn-54 - - - - <2.00E-03 1.60E-02 <4.30E04 I.SOEM 4.42E-03 2.19E-02 2.O0E413

Nb-95 - - - - -8.1413-02 8.4333-02 -8.14E-02

Pb-212 - - - - 6.19E-01

Pb-214 5.56E-01

Pu-238 - - - - 7.50E-04

Pu-239 - - - - 9.8OE-03

Ru-106 - - - <2.50E-01 2.50E-01 <2.00&03 1.40S-01 -3.05E-01 4.58E-01 -1.77E02

Sr-90 -
.:.. ^...

- 3.20E+01 z 1.517E+01 3 ;SOE*W

..

3:;40E+00
,. .. 4_:

640E0): 3r - - 1 68E+01, ., ..: .

To-99 - - - - -

U (totaQ - - - . _2.7ifEtlt .;t.30EA1 2i40#Ot 2.SSE-01

Zn-65 - - - - <-1.60E-02 4.00&02 - -2.20E-02 5.19E-02 -1.90E-02

Zo-95 <O.00E+00 2.80E-02 <1.50E02 270E-02 ;^^\ 7.82ED2 ^"^ 6.41EaYY:^ 3.1113,02

NOTE: Negative values indicate concentrations at or near background levels of radioactivity.
Dashes indicate a positive detection, the result is larger than the error.
An Asterisk (*) indicates that radionuclide concentration is less than detectable. The detection limits are as follow: Mn-54=2.0E-02,
Co-58=2.0E-02, Co-60=2.0E-02, Zn-65=4.0e-02, Sr-90=5.0e-03, Nb-95=3.0E-02, Zr-95=3.OE-02, Ru-106-1.7E01, Cs-134=2.OE-02,
Cs-137=2.0E-02, Eu-152=1.I"i, Eu-154=5.0E-02, Eu-155=5.0E-02, Pu-238=6.0E-04, Pu239=6.OE-04, and U total = 1.0E-02.
Source: Schmidt et at. 1990; Elder et at. 1986, 1987, 1988, 1989.
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Radionuclide

Be-7 Quarters 1-2
Quarters 3-4
Average

CePr-144 Quarters 1-2
Quarters 3-4
Average

Co-60 Quarters 1-2
Quarters 3-4
Average

Cs-134 Quarters 1-2
Quarters 3-4
Average

Cs-137 Quarters 1-2
Quarters 3-4
Average

Eu-154 Quarters 1-2
Quarters 3-4
Average

Eu-155 Quarters 1-2
Quarters 3-4
Average

K-40 Quarters 1-2
Quarters 3-4
Average

Table A-2.3. Results of Air Monitoring for 1991

Location N158 Location N969 Location N970

Result Error

-9.20E-04 2.90E-03
9.00E-04 2.20E-03
-1.30E-05 2.60E-03

2.00E-04 4.80E-04
1.20E-04 2.50E-04
1.60E-04 3.70E-04

1.70E-04 2.70E-04
-1.10E-04 2.30E-04
2.90E-05 2.50E-04

-4.40E-04 7.70E-04
4.60E-04 6.10E-04
1.10E-05 6.90E-04

1.90E-04 3.60E-04
6.80E-05 4.50E-04
1.30E-04 5.40E-04

WHC(PUREX-4)19-29-92/03385T.8

Result Error

2.30E-02 4.80E-02
7'^0^ ^ 1?OE U^

MOO

5.40E-04 2.80E-03
-1.10E-03 2.10E-03
-2.90E-04 2.70E-03

1.70E-04 3.30E-04
-9.50E-05 1.80E-04
3.90E-05 2.60E-04

5.30E-05 2.60E-04
-1.60E-04 1.90E-04
-5.20E-05 2.30E-04

1.40E-04 2.40E-04
5.00E-05 2.20E-04
9.70E-05 2.30E-04

3.50E-04 6.60E-04
E^^::x

5.40E-04 6.60E-04

-9.00E-05 4.10E-04
2.80E-04 4.30E-04
9.30E-05 4.20E-04

Result Error

8.10E-04 2.30E-03
1.90E-03 2.00E-03
1.30E-03 2.20E-03

8.7013-05 1.20E-04
1.20E-05 2.10E-04
5.OOE-05 1.60E-04

3.40E-05 2.70E-04
1.40E-04 2.00E-04
8.60E-05 2.30E-04

1.80E-04 2.30E-04
-5.40E-05 1.90E-04
6.20E-05 2.10E-04

-6.80E-04 1.00E-03
-2.30E-04 7.30E-04
-4.60E-04 8.70E-04

2.50E-05 3.70E-04
2.60E-04 4.10E-04
1.4013-04 3.90E-04

8.60E-04 3.70E-03
1.40E-03 3.00E-03
1.10E-03 3.30E-03

Location N972,

Result Error

-2.40E-03 3.00E-03
1.40E-03 2.00E-03
-5.10E-04 2.50E-03

-4.70E-05 2.80E-04
-5.40E-05 2.90E-04
-5.10E-05 2.90E-04

-8.30E-05 1.70E-04
-7.00E-06 2.10E-04
-4.50E-05 1.90E-04

3¢.30E-0^y 5̂y 2.80E-04
3.^`.t̂ ,̂3y '^^,E, ({»3

1.90E-04 6.30E-04
4.30E-04 5.80E-04
3.10E-04 6.OOE-04

-8.60E-05 6.00E-04
-8.10E-06 4.90E-04
-4.70E-05 5.40E-04

2.90E-03 4.10E-03

9

Page 1 of 6

Loaation N977

Result Error

4.60E-02 5.20E-02

E« 41I^^ 37IIE^p2:.r,. ^»...,

-9.40E-04 3.30E-03
-1.20E-03 2.20E-03
-1.10E-03 2.70E-03

-4.80E-05 2.90E-04
5.70E-05 1.50E-04
4.40E-06 2.20E-04

-9.70E-05 2.40E-04
-9.10E-05 2.20E-04
-9.40E-05 2.30E-04

1.90E-04 2.20E-04
6.80E-05 1.80E-04
1.30E-04 2.00E-04

-1.30E-04 7.50E-04
-3.OOE-04 6.OOE-04
-2.10E-04 6.70E-04

-3.40E-04 5.20E-04
-1.50E-04 4.10E-04
-2.50E-04 4.60E-04

2.20E-03 3.50E-03
M-0^

2.80E-03 3.10E-03

C
O
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Table A-2.3. Results of Air Monitoring for 1991 (pCU0).

!

Paee 2 of 6

Radionuclide

Pa-238 Quarters 1-2
Quarters 3-4
Average

Pa-239, Quarters 1-2
240 Quarters 3-4

Average

Ru-106 Quarters 1-2
Quarters 3-4
Average

Sb-125 Quarters 1-2
Quarters 3-4
Average

Sr-90 Quarters 1-2
Quarters 3-4
Average

U-234 Quarters 1-2
Quarters 3-4
Average

U-235 Quarters 1-2
Quarters 3-4
Average

U-238 Quarters 1-2
Quarters 3-4

Location NI58

Result Error

7.90E-07 9.OOE-07
6.60E-07 6.70E-07
7.20E-07 7.SOE-07

-1.30E-04 2.90E-03
7.40E-04 2.20E-03
3.10E-04 2.50E-03

-3.70E-04 7.IOE-04
1.20E-04 6.10E-04
-I.30E-04 6.60E-04

1.70E-06 3.10E-06
4.OOE-07 6.60E-07
1.00E-06 1.90E-06

Location N969

Result Error

5.90E-07 7.90E-07
1 201? Ob W90
^bQ^^Y7 $'^O1 I11

1.10E-04 3.40E-03
O.00E+00 1.60E-03
5.30E-05 2.50E-03

2.90E-05 5.40E-04
4.OOE-04 4.90E-04
2.10E-04 5.20E-04

6.40E-07 8.50E-07
6.80E-07 7.40E-07
6.60E-07 7.90E-07

Location N970

Result Error

4.60E-07 7.70E-07
4.OOE-07 5.60E-07
4.30E-07 6.60E-06

-7.80E-04 3.OOE-03
3.70E-04 1.90E-03
-2.OOE-04 2.50E-03

1.40E-04 5.90E-04
5^'8(1 ?t^`3)^:..... _..,.<._m s....
3.60E-04 S.t10E-04

1.S0E-05 1.90E-05

17s3bE^75 V

"m $:5
4.20E-07 5.40E-07
6.40E-07 7.OOE-07

Location N972

Result Error

-8.20E-08 5.50E-07
3.IOE-07 5.80E-07
1.IOE-07 5.60E-07

-1.40E-03 3.40E-03
6.30E-04 1.60E-03
4.OOE-04 2.50E-03

-1.70E-04 6.00E-04
-2.40E-04 5.20E-04

-2.OOE-04 5.60E-04

immm

4̂t1EC43 3.64,1"i«^S

-2.60E-08 7.60E-07

"^"=^ RENS;^,^i

6.86E-07 8.30E-07

Location N977

Result Error

6.40E-08 4.10E-07
1.60E-08 4.20E-07
4.00E-08 4.IOE-07

1.90E-03 3.20E-03
5.OOE-04 1.60E-03
1.20E-03 2.40E-03

-2.90E-04 6.60E-04
1.30E-04 5.80E-04
-8.30E-05 6.20E-04

9^tt^^1"f
3.10E-0-07
6.20E-07
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Radionuclide

Znfi5 Quarters 1-2
Quarters 3-4
Average

ZrNb-95 Quarters 1-2
Qoarters 3-4

Location N158 Location N969

Result Error Result Error

2.80E-04 1. IOE-03 2.40E-04 9.30E-04
-2.OOE-04 6.90E-04 -2.20E-05 7.90E-04
4.10E-05 8.80E-04 1.10E-04 8.60E-04

2.80E-03 6.OOE-03 -2.70E-03 5.80E-03
-6.90E-04 2.20E-03 9.60E-04 1.80E-03
1.00E-03 4.10E-03 -8.80E-04 3.80E-03

ttOTtng IOT 1991 (pC7/IIT').

Location N970 Location N972

Result Error

^rSG^d^ 9 d^11iali4
-4.80E-04 5.70E-04
2.80E-04 7.50E-04

-I.OOE-03 6.60E-03
-1.30E-03 1.80E-03
-1.20E-03 4.20E-03

Result Error

-I.OOE-03 1.30E-03
6.40E-04 6.40E-04
-1.80E-04 9.50E-04

3.80E-03 6.10E-03
-4.OOE-04 1.90E-03
1.70E-03 4.OOE-03

Page 3 of 6

Location N977

Result Error

-7.30E-05 1.00E-03
-2.50E-04 6.50E-04
-1.60E-04 8.40E-04

-2.30E-04 5.20E-03
9.40E-04 1.60E-03
3.60E-04 3.40E-03

G
O

N
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Location N978 Location N984

Radionuclide

Be-7 Quarters 1-2
Quarters 3-4
Average

CePr-144 Quarters 1-2
Quarters 3-4
Average

Co-60 Quarters 1-2
Quarters 3-4
Average

Cs-134 Quarters 1-2
Quarters 3-4
Average

Cs-137 Quarters 1-2
Quarters 3-4
Average

Eu-154 Quarters 1-2
Quarters 3-4
Average

Eu-155 Quarters 1-2
Quarters 3-4
Average

K-40 Quarters 1-2
Quarters 3-4

Result Error

^401vC12 15b1^
^^0E-fSZ IpBOE-E!^

-5.30E-04 2.10E-03
7.90E-04 2.20E-03
1.30E-04 2.10E-03

8.00E-05 2.20E-04
1.90E-05 2.30E-04
1.40E-04 2.20E-04

1.80E-04 2.50E-04
-2.80E-05 1.80E-04
7.70E-05 2.20E-04

1.70E-04 2.20E-04

M;,^"
1.90E-04 2.00E-04

3.20E-04 6.10E-04
-2.90E-04 7.40E-04
1.70E-05 6.70E-04

2.70E-04 3.10E-04
-2.40E-05 4.40E-04
1.20E-04 3.80E-04

"m m"
1.10E-03 2.00E-03

Result Error

-2.40B-03 5.90E-02

"" 9U^ it29
3.10E-02

,
3.90E-02

-1.10E-03 3.40E-03
-4.80E-04 2.00E-03
-7.70E-04 2.7013-03

1.40E-04 1.70E-04
5.00E-05 1.70E-04
9.70E-05 1.70E-04

-2.00E-04 3.30E-04
-7.40E-05 2.10E-04
-1.40E-04 2.70E-04

3.10E-04 LOOE-03

4.00fi-04 7.60E-04

-2.80E-04 6.50E-04
-2.80E-04 5.10E-04
-2.80E-04 5.80E-04

UmA'.:'L TYflittl]

2.30E-03 2.70E-03

Location

Result Error

7;^OE,ti2 ^ (N)E^I2
7 90E-02 7E 3(lE-^
"0)y02 9"

1.90E-03 3.10E-03
9.60E-04 2.00E-03
1.40E-03 2.50E-03

-2.40E-05 2.00E-04
-5.60E-05 2.40E-04
-4.00E-05 2.20E-04

-1.00E-04 2.10E-04
-9.60E-05 1.90E-04
-9.SOE-05 2.00E-04

F" R%D)^
1.90E-04 2.30E-04
3i'SOE«t)4 ^^S{3^ Q4

-5.60E-04 8.OOE-04
2.20E-04 7.20E-04
-1.70E-04 7.60E-04

-1.70E-04 4.20E-04
1.IOE-04 S.OOE-04
-3.20E-05 4.60E-04

2.00E-03 3.90E-03

3.00E-03 3.40E-03

Result Error

^ 2II1^f^ 4^
^ 4bE-(i2 ^<90^
^^^ORQ^ ^ 40^;#12

-1.20E-03 2.50E-03
5.10E-04 2.30E-03
-8.70E-04 2.40E-03

-7.50E-05 3.70E-04
7.90E-05 1.90E-04
1.80E-06 2.80E-04

8.80E-06 2.90E-04
-1.IOE-04 2.20E-04
-4.80E-05 2.50E-04

1.20E-04 2.30E-04

,.... . . ..: . .. . ..: . .«w.w,,.__, ..,

;5^1^ ^'^i?^"4k4

3.10E-04 6.30E-04

1.20E-04 4.80E-04
2.60E-04 4.80E-04
1.90E-04 4.80E-04

4oT6

Location N992

Result Error

2.50E-02 4.50E-02{ ^

aJT^fN^^

ry^

XJWE^'.

5 x^0>^472 8 20)3^02

-7.50E-04 2.70E-03
3.40E-04 1.80E-03
-2.10E-04 2.20E-03

1.50E-04 2.50E-04

, <. .r ^^^,_1^A^. , .^F.^. . .
2.20E-04

_ . _ ..
2.60E-04

-1.00E-04 2.60E-04
-1.40E-04 2.00E-04
-1.20E-04 2.30E-04

1.70E-04 2.00E-04
6.50E-05 1.80E-04
1.20E-04 1.90E-04

3.90E-04 5.60E-04
1.40E-04 5.00E-04
2.70E-04 5.80E-04

9.80E-05 4.70E-04
6.10E-05 4.70E-04
7.90E-05 4.70E-04

1.00E 3-0 3.50E-03^ ^ ^^}

^h^'.; ejp'j^

f}

^^^^a
.

3.10E-03 3.20E-03

tor 19y 1 (pC7/nY)

N985 Location N991

O
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Location N978 Location N984

Radionuclide

Pu-238 Quarters 1-2
Quarters 3-4
Average

Pa-239, Quarters 1-2
240 Quarters 3-4

Average

Ru-106 Quarters 1-2
Quarters 3-4
Average

Sb-125 Quarters 1-2
Quarters 3-4
Average

Sr-90 Quarters 1-2
Quarters 3-4
Average

U-234 Quarters 1-2
Quarters 3-4
Average

U-235 Quarters 1-2
Quarters 3-4
Average

U-238 Quarters 1-2
Quarters 3-4
Average

Resul t Error

3.50E-07 5.00E-07
6.20E-07 8.60E-07
4.80E-07 6.80E-07

-3.40E-04 2.40E-03
-8.20E-04 2.10E-03
-5.80E-04 2.20E-03

3.OOE-04 4.90E-04
-4.10E-04 4.80E-04
-5.70E-05 4.80E-04

1.80E-07 5.10E-07
2.30E-07 5.40E-07
2.OOE-07 5.20E-07

Result Error

6.10E-08 2.90E-07
4.20E-07 7.OOE-04
2.40E-07 5.00E-07

90^^8 2 OtlE Q<
^:^Si1l^ 46

6
1";AR^€il6

2.10E-04 3.80E-03
3.50E-04 2.00E-03
2.80E-04 2.90E-03

0 "M
-6.IOE-05 4.90E-04
2.60E-04 5.OOE-04

1.30E-07 5.70E-07

Otutormg tor 1991 (pC:i/nY)

Location N985 Location N991-

Result Error Result Error

2.SOE-07 4.30E-07 -8.70E-08 4.80E-07
6.00E-07 6.20E-07
4.40E-07 5.20E-07 5.40E-07 6.70E-07

W" r1l"
8.50E-04 2.10E-03
7.20E-04 2.10E-03

^^i1^^1^ ;;: 'f:4t?^4,.: .:,:.^ . ^:
1.70E-05

:«,.^::
5.20E-04

-4.00E-04 6.30E-04

Vf11"^^13 "M
2.30E-05 2 .30E-05

fl5^1#^ l̂om,̂ (^y^(^ Q [y

i :.... -.^...m Y_._. _

7.10E-07 8.70E-07
8.30E-07 9.00E-07

Page 5 of 6

Location N992

Result Error

-8.30E-08 3.90E-07
6.50E-07 6.50E-07
2.80E-07 5.20E-07

-1.20E-03 3.40E-03 9.60E-05 2.40E-03
-8.70E-04 2.40E-03 -1.10E-04 1.80E-03
-1.10E-03 2.90E-03 -6.50E-06 2.10E-03

-1.80E-04 6.40E-04 2.40E-04 6.50&04
5.30E-05 5.OOE-04 -2.70E-04 5.90E-04
-6.50E-05 5.70E-04 -1.80E-05 6.20E-04

4.00E-06 1.60E-05 ^^2^3Fztl^ t^t1^^
%i1$^ 140E-05 190E-05

^0)s^ ^t3t1E^ 1.80E-05 2.00E-05

2.60E-07 3.10E-07
6.50E-07 8.70E-07
4.60E-07 7.40E-07

6 50E-07 7 50E-07
1^d3ES^?s ^`^tlax"^^
8^^t^'1 7 k68^rII^

a

^
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Location N978 Location N984 Location N985 Location N991 ° Location N992

Radionuclide Result Error Result Error Result Error Result Error Result Error

Zn-65 Quarters 1-2 -1.40E-03 1.20E-03 -3.60E-04 1.00E-03 3.80E-04 9.60E-04 1.00E-04 9.10E-04 -4.60E-04 1.20E-03

Quarters 3-4 -9.90E-05 7.70E-04 -1.20E-04 5.20E-04 -4.80E-04 6.60E-04 1.30E-04 7.20E-04 4.OOE-04 5.30E-04
Average -7.30E-04 9.90E-04 -2.40E-04 7.70E-04 -5.10E-05 8.10E-04 1.10E-04 8.20E-04 -3.10E-05 8.80E-04

ZrNb-95 Quarters 1-2 1.60E-03 7.40E-03 -3.60E-03 7.40E-03 3.70E-03 S.SOE-03 -1.20E-03 3.40E-03 8.20E-04 5.30E-03

Quarters 3-4 -4.20E-04 1.30E-03 2.80E-04 1.50E-03 1.30E-04 1.80E-03 -2.10E-03 2.10E-03 -3.30E-04 2.20E-03
Average 5.70E-04 4.40E-03 -1.70E-03 4.40E-03 1.90E-03 3.6013-03 -1.70E-03 2.70E-03 2.50E-04 3.80E-03

Source: Schmidt et al. 1992.
Negative values indicate concentrations at or near background levels of radioactivity.
Shaded areas indicate a positive detection, the result is greater than the error.
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).
Loca6on 2E11 Page 1 of 16

Radionuclide

1985

Remit E¢or

1986 1987

Remit Error Remit Error

19 88

Remit

1989

Error Remit Errur
Averege
Renults

Be-7

Ce-141 - - - - - - < -1.802FA2 8.30E-02 - - < -1.80E-02

Co-60 * - - - - - < 1.IOE-03 2.10F.-02 - - < 1.10E-03

Ce-134 - - 1881E•tf2i444E-02.= - - a/ - - - 8.81E-02

Cc-137 =-'3.29E-0I 3.14ElYl -.,. . , ^ 3.92EA1 ^6.68E02;^ - -::., _.:-. 1.40I.+^01.:- . 3.f0E-02; - -- .. 2.8SE-01

Eu-152 -T OffEfYl 6:10EdYL_ <.- ;
- - - - < 4.70F.02

.
9.70FA2 - - 5.85E{12

Eu-154
..,.. ,_..:- . .

*
., ,: ,..
`>223fi-Ol >1401'rOC^^ - - <-4.10E-02 7.10E02 - - 9.10E-02

Eu-155 - ;^113E'r01 1,07G-01.' - -. . ...,. ,.. .... <-1.80&04 5.80E-02 - - 5.64E-02

1-129 _ _
- - _

- b/

K40 - - - - - - - - -- - -

Nb-95 - - - - - - < -5.60E-02 5.40E-02 - - < -5.60E02

Pb-212 - - - - - - 9.30E-01 - - - 9.30E-01

Pb-214 - - - - - - 2.00E+00 - - - 2.ODE+00

Pu238 * - - - - - b/ - - - -

Pu-239 * - - - - - b/ - - - -

Ru-103 * - - - - - b/ - - - -

Ru-106 a/

Sr-90 * - - _ - _ b/

To-99 - - - - - - - - - - -

Zr-95 * - ^„1.38E0[ . <: LO2EOld€ - - < 4.20EIY2 4.50E(Yt - - < 4.20&fYt

b
0

W
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A
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).
t-ocanon rage c oi lo

1985 1986 19 87 1988 1999, AvereBe

Radionuclide Result Etror Retult Ecmr Reeult Etror Reault Ertor Reeult Error Reeulte

Eo-7 _ _ - - - - - - -4 1.85E+06. 3t19E-01 1.85E+00

Ce-141 - - - - - - < 1.40E-04 5.90&02 2.78E-03 2.65E-03 1.46E-03

Co-60 • - - - ':^'I:SOBIYI:,:•: 1,50E-02 7.70E-03 1.50E-02 2.45E-03 2.15E02 9.38E-03

Ce-134 - - 1:7413-01 425E-02 3.20E,0'b 1:80B-02 at - - - 1.06H-01

Ce-137 3:3'1E(11 3.5[£lYd

-

4:28Ei11 6:SZP.i12 2 .70F111 -^3.70^02:: '_360E-01 ^^^ 4.40P,112 : 227EA! , 3'691?^i2^=_ 3.23F.01

Eu-152 --^ -- t^44Li11 6:94E0i>.. : .. .a >_
5.30E-02 S.SOE-02 -6.40E-02 6.80E-02 r3.68E02 8.90E-02 2.16E-02

Eu-154 • -

. . ..: _ .......... . .
- - 2.OOE-03 4.90E-02 1.20E-02 S.OOE02 2.56E-tYl 6.14E-02 1.32E-02

Eu-155 • - - - -3.20F.02 4.30E-02 -6.SOE.04 3.70E-02 1.60&02 5.72fi02 -5.56E-03

1-129 - - - - b/ - b/ - 6.08P02 3.19g01 6.08E-02

%-00 _ _ _ - - - - - 106Et01 130E^FOlT`; 1.06E+01

Nb-95 • - - - < 1.40E-02 2.10E-02 -4.00E-02 5.30E-02 -2.491i-03 2.30E-02 -9.50E.03

Pb-212 - - - - - - - - 2.78E-02 3.42E-02 2.78E -02

Pb-214 4.11&02

Pu-238 • _ - _ b/ - b/ - 3 03LO+F 2:29ED4'.' 3.03&114

Pu-239 • - - - b/ - b/ - ^ I 0$Ir03 3 59E.il4.-;. _ ... 1.08E-03

Ru-103 • -

-^, ,.

^:33E'r01 7 0.^1^-01;^ - - - -

.

- - 1.13E111

Ru-106 • _ _ _ a/

S -90 • - - - b/ - ;̂ 6 ^OE-01` 3 d0^^F00 ;; ^';,1176F:b1 ^̂ 11E^02.y 1.75E+00r :

TF99 _ - _ - b/ - b/ - 738E-01 1.15E+00 7.38E.01

2r-95 • - - - < 1.70E02 2.90E-02 3.70E-02 4.60E-02 -1.06E-02 3.73&02 1.45&02

E

d
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).
Location 2E17

0

Page 3 of 16

Radionuclide

1985

Result Ecrur

1986

Reault Error

1987

Result Ertor

1988

Result Error

1989

Reeult Error

Average

Results

Eo-7 - - - - - - - - 2.64E+00-3.71E01 2.64E+00

Co-141 - - - - - - -2.20E-02 6.20E02 5.19E-03 2.06E-02 -8.41E-03

Co-60
::: .. .....:.... . __..,.^ 1.70FA2 1.308-02-. -r

1 80E-OZ. - ^1 70FA2-, ,. 1.27E-02 1.68E-02 2.12E112

Ce-134 - - 4;SOB01 8.65F:1/2 4,20&02 L80E-02 3 - - - 2.46P.01

Ce-137 1 L6E+W .^: 743ffi92-e^ Itl4E+00 134E-V 3:40E^tf1 6:40H-02 _:^$.SOUIII :450Et12 ,; 3/17Ftl1^;^ 434E112^^_: 6.79E-01

Eu-152 • - - - 2.80E-02 6.30E-02 -2.80E-02 6.9013-02 6.96&03 7.05E-02 2.32E-03

Eu-t54 ,:r^lt51i01 .;581$02';^ - - -2.40E-02 5.1011-02 220FA2 5.20E-02 3.41F.-02 4.87E-02 6.18F.02

Eu-155 ^^2 951"r(11 3 ^:i 6.37E92 a - - 4.00E-02 5.0OF-02 1.80F.-02 4.I0FA2 4031r11'L::; 3 841s02^ 9.83FA2

1-129 - - - - b/ - 9.20503 2.90E-01 -5.51E-02 2.67E-01 -2.30E02

K-40 1.39E+01

t7b-95 ^ - ^^ I39E0!` 982E42':^ -1.20E-02 2.30Fr(Yl -5.60&02 5.40F.lY2

....--' .... ..., _:... ..
1.07E-02 177E02 1.26F.-02

Pb-212 777E-02;' 3s41H-02^^ 7.777:lA2

Pb-214 - - 8 68E02-a ; 8.68E02

Pu238 :> 430Pi03 ^'^;9 OOEiM: ^ 790E04 ^ 5.ilOH-04 330P..4M 2:YOfitV4 ^ :>410)i`04-. ^ 30E-04`^:

_

5 85P.04 i: 3 42E,04 1.27F.D3.

Pu239 h t 43fi02 i^190kr0#'. M 2 006-03 sF 900E U4 210^03 5:70E 04 ,1 lOH 02 ;. ;170$-03 :: 3 38fi 03 .w 9 07E04 ; 6.56503

Ru-103 + ^ 4 ssGOC i 17^01 b/ - - - - - 4.85E-01

Ru-106
..
;^ 49E1I^ ^^ 19$Hfifz^o

^

,..: ^ :
g 9 OIFrOt. 3 86E-01

- >
3 3 7.25E-01

Sr-90
s:

'^`2 `13fi+0I 2E4tl1^ Y^S
: ..

943Ef00 L74E*00
. . .

(00^+01 408+002 7^20HF00
.. . m:

:'150&F00::
`
S^lE*^00 :"t ^SE+QU; 1 19E+01. ^.^ 4 > , . ^ : , . .

T0,99 - - - - ' b/ - 2.70E+00 3.00E+00 8.15E-01 1.16E+00 1.76E+00

Zo-95 < 1.70FA2 2.80E-02 420E-02 4.50F.02 -1.471i-02 3.0611-02 1.74F:02

O
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).
Location Lht2S rage 4 or 10

1985 19 86 1987 1988 1989 Avenge

Radionuclide Reeult Ertor Reeult Ertor Result Ertur Reault Eaor Reault Ertor Resulta

Be-? - - - - - - - - -_2.63E+003,80&01 2.63E+00

Ce-141 - - - - - - -3.30E-02 6.20E-02 -6.82F.03 2.15E-02 -1.99E-02

Co.60 • - - - < 4.30E-03 2.10E-02
- -

4.80E-03 1.402-02 1.08E02 1.88E-02 6.632-03

Ce-134 - -
, _.. .. :_- .

233F:(11 5.48E-02
. ., . . .

_- 7.60F^tYl ' 210F'AZ at - - - 1.50E-01

Cr137 528r+.;}/t 41?E`02^^. _ .;
185E:-t00 2:13E11r-. -: -

9.t0E-01 I:IOE-01. ,.. 7AOM1•- 7:90E02. . ..
73E-0( :&02E02';

-,,
9.83E-01

Eu-152
. - . ._.. . _ _

• -
, ....

s 1:92E-01 9.24Utt12;^

-

2.60E-02 9.10E-02 0.00E+00 6.40E-02 -1.27E-02 8.80E-02 5.13E-02

Eu-154 • - -^ - -3.50E-02 6.90E-02 -1.20&02 4.70E-02 8.42E-03 6.78E-02 -1.29E-02

Eu-155 • - - - 3.70E02 6.10E-02 3.20E-02 3.70E-02 1.40E-02 430E-02 2.77E-02

I-129 - - - - b/ - 3:50&01 2^5DE-1if 2.20E-01 2.30E-01 2.76E-01

g.0

-„:

1.45E+01

Nb-95 • - - - < 1.00E-02 2.90E-02 - 1.90E-02 4.60E-02 6.23E-032.17E-02 -8.932-04

Pb-212 - - - - - - - - :i3 86E-02.. . s3 03E02 :` 5.86E-02

Pb-214 8.79E02

puz38 • _ - _ 45tlE1M 2.70EA4 250E414 2.UOE04 1 17E-04 1 31&04 2.72E-04

pu239 • _ _ _ 't;qpE-03 5.'!0E-04

.

v x:00F.113

. .

Y:20E-044.

..

>'} p0E-03 Y:^ D6^^<= 1.63E-03

Ru-I03 • - 165111 '1 18$1^1 >, 2 - - - - - _ 2.16E-01

Ru-106

,

3.23E-01

S 90 , ,• - ... - _ I SAOE-0221QE-0 110E+00 x xY0E0r: ,^51!<H-0E `":1.^04ElOl:;' 6.09E01r- _ . ... .;;,. ...

TO.99 b/ 2.40E+00 3.00E+00 3.26E-01 1.12E+00 1.36E+00

Zr-95 • - - - >._5:60E=02 4:30E02< 3.80FA2 4.30E-02 -4.72E-03 2.94E-02 2.98E-02

d
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).

H

N

t.ocatton lr,zj rage a vl io

1985 1986 1987 1988 1989 Averege

Radionuclide Result Emor Result &ror Result Error Result Error Result Error Reeultn

Ee-7 - - - - - - - - - - -

Ce-141 - - - - - - 2.IOE-02 7.70E-02 - - 2.10E-02

Co-60 • - - - < -1.70E-02 2.30E-02 -5.40E-03 2.20E-02 - - -1.12E-02

Ce-134 - - 7.80M 3.31E^02 ;_ r/ - of - - - 7.80E-02

Cc-137
.-...

1 53Ealt :^ 3 iYLE412 ;
:. . ..

2.02EA1 4.16t'r02
- ..

1:1t1E01
.,.:.:.

3 30Lt02
--
140EA1 2:90E-02 `_' - - 1.5IE-01

Eu-152

,

• - - - -8.70E-02 9.70E-02 2.50E-02 8.10&02 - - -3.10E-02

Eu-154 • - - - -3.80E-03 7.00E-02 -1.70E-02 7.20&02 - - -1.04E-02

Eu-155 ^ - - - -1.70E02 6.30E-02 -2.50E-02 5.30E-02 - - 2.10E02

1-129 - - - - - - -3.8011-01 4.I0E-01 - - -3.8013,01

K-40 - - - - - - -' - - - -

Nb-95 ' - - - < -3.40E-03 3.60fi02 -4.40E-02 6.50E-02 - - -2.37E-02

Pb-212 - - - - - - - - -

Yb-214 - - - - - - - - -

Pu-298 :;u400E^Od; 200E04 - 8.60E-05 17013-04 9.60E-05 190E-04 - - 1.94E-04

Pu-239

.

i 10$-03 $ 001r04 } 600^04 5 60^ 2 90E 03 1 I0,03 2i20) 113 Y:10P-04::` - - 2.45E-03

Ru-103 143X-tti' 419E-0Y.y BSIF111 1.47E-01 -.;- - - - - 5.12E-0i

Ru-106 ; 2 83E-0,i,yâ 45E41

t

8 46E+00

.

102E+00; A1 .0 ^. 2.UOEOt;: - - 3.25E+00

sr-90

.

rS.39fi*oo 2 g0E-0! ^ ,1.(flE-01 4 75E-AZ 3,3UE-02 120F`jbZ 1:;+I0E-01 2:90E{YL•^ - - 434E-0I

TC,99 - - - - b/ - 1.IOE+00 2.90E+00 - - I.IOE+00

Zo-95 ^ - - - < -5.20E03 4.90E-02 -3.60E-02 6.10E-02 - - -2.06E-02

d
0
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Table A2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).

• _

>.oeanon

1987

Reeult Error

3.90E-03 1.40E-02

:::5:50E^02'. -I:80&02

1t50E+00 1:60E-01

1.30&02 6.70E-02

5:101`r02 ' 4'i70T.02°:

-3.30E-02 4.OOE-02

-3.90E-01 4.10E-01

-6.60E-03 2.OOE-02

7.80E-05 1.60E-04

€SsitOF.03 .t^01:.^13

a/ -

"3;90&91 9 7UE-02

2.00E-01 8.40E-01

-1.80E-02 2.70E-02

1988

Result Ettor

2.30E-02 8.80E-02

9.70E-03 1.90E-02

of -

`_1:30E+Ob- . 1.40EAI -i_:

2.70E02 8.50E-02

5.50E-02 6.20E-02

2.60E-02 5.00E-02

1.50E-01 2.60E-01

-1.40E-02 7.10E-02

1 90E-04 2 50E-04

1.20^02 '2106-0^ ;

at

^8 90E-01 £I;'70E^T[ ^. , .

2.30E+00 3.00E+00

2.80E-02 6. 80E- tY2 -1.68E-02 3.27E02

6oT10

Average
Reculte

3.23E+00

1.90E-03

2.75F02

1.26&01

I.IOE+00

8.63E03

4.30E-02

-2.06E-03

2.67E-(Y3

1.30E+01

4.44EtY3

5.13E-02

9.76E-02

6.40E-04

8.90E-03

2.57E-01

2.25E+00

9.97E-01

1.33E+00

2.27F.113

d
Q
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).
Location 2E29

0

Page 7 of 16

Bo-7

Co-141

Co-60

Cr134

Eu-152

Eu-154

Eu-155

1986 19 87

Retult Erra Reault Error

19 88

Reeult &ror

1989

Reault Ertor

AveraBe

ReaWte

- - - - - - 2.OIE+00 3.33E-0I 2.01E+00

- - - - < -5.20E-02 7.40E-02 -2.07E-02 2.37E02 -3.64E-02

-2.63502 2:40E02 :̀. - - < 1.20E-02 2.10E-02 8.53E-03 1.87F-02 1.56&02

.1d6&01 3i39H-02^. - - n/ - - - 1.16E-00

2.49Ell1:-...:: 4.$3S02.^' - -... .. -. 7ME-02.. 3:10E4Y2 _ -. AS2E,02 236I:02^' 1.231i-01

- - - - < -3.IOE02 8.70E-02 -8.29E-02 9.26E-02 -5.70E-02

- - - - < 4.40E-02 6.20E-02 -2.53E-02 5361i-02 9.35E-03

- - - - < -2.50E-02 4.60E02 3.59E-03 3.70E-02 -1.07E-02

- - - - - - O.00E+00 1.94E-01 O.00E+00

- - - - - - 9E+01 I:TIE+W

-^

1.49E+01

- - - - < -3.OOli-02 7.00E-02 1.42E-03 2.12E02 -1.43&02

- - - - - - 1.98E-02 2.96E02 1.98E-02

3.28E-02

4.00E04 4.00E04 - - b/ - 9 47E-05 1.358-04 2.47E-04

t70503 700E-04:` - - b/ - ^F24104 3S0) 04:` 1.171i-03

- 5.38G-01 t.17^-OL % - - - - -- - 5381i-01

6`21fi+00 7 3EE-0t ; - - a/ - - - 333E+00

F.42&111 3^53E-02_`, - - Ft90Ffi3 ^^80E^12 ^,:^:IOE^L 2^.20fA2 ? 1.61E01

- - - - b/ - 1.I1E+00 1.23E+00 1.11E+00

- - - - < 1.708-02 6.40E-02 1.16E02 3.25E02 1.43E02

b

0
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^
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).

1985

Result Ertor

9 2 1 ^ 6103 i 2 9 ?

1986

Result Error

l.ocauon lrsu
1987

Reeult Ecror

1988

Result Error

< 2.I0EJ12 7.20E-02

< 1.00E-02 1.50E-02

- .3^:90EAL 4.SOE412

< 1.80E02 6.30&02

< -2.30E02 4.80FlY2

< -2.50E-03 4.00&02

< 1.40E02 4.90E-02

b/ -

b/ -

Reault Enor

• 1:SOE+00 _ 2:50E-01

-1.49E-02 1.94E02

1.87&03 1.4413-lYl

7.68E-02 2.31&02

-4.89E-02 7.49E-02

2.38E-02 4.71E-02

1.97E-02 3.19E02

7.35E-02 2.49E-0I

Yz09E+Ot 12$E+Ohz.:.:.-.:;:.,_..:.:... -<. -.

-2.10E-02 1.96E-02

760E02 3i18E^;

713E•Vl 2;7812.02

^t530E4f4.` :^:3:70E-04

A^67E-03 f<t5E-03

2:SOE3 UR 3 6UE O! 6:52&03 i:«75H-01 i<

'4;70EOt 9,OU&02.,_ : - . -..... . ... . ... $^i69E-0[ IiU6E-0.:: . . . ,....:.,.,-.: - _
b/ - 5.78E-01 1.19E+00

< 4.306A2 4.70E-02 5.86E03 2.696-02

iS0T1b

Averege

Results

1.50E+00

3.05E-03

5.94E-03

2.33E-01

-1.55&02

-2.34E-02

8.60E43

7.35&02

1.09E+01

-3.05E-03

7.60E-02

7.13E-02

5.30E-04

4.67E-03

1.73E+00

5 20E411

5.78E-01

2.44FA2

0

C
W
N

WHC(PUREX-4)/9/29/92/03386T.4



^ 9 z ! 2 6103 i ;? 9 8

Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).
Location 2ED

11

Page 9 of 16
1985 1986 1987 1988 1 9 89

Averege
Radionuclide Result Ermr Result Etror Result Error Reeult Ecror Result Error Results

B0 - - - - - - - - - - -
Ce-141 - - - - - - -9.50E-02 9.60E-02 - - -9.50E-02

Co-60 • - - - 1.90&02'= -1.80E-02 -1.40E-03 2.00E-02 - - 8.80E-03

Cr134 - . - , 2.50&O16193M 6.809-02 2.40EM 3:80Ed12 ZiOUE•02;; - - 1.19E-01

Cs-137 24^^i/i 705P.UL;,
---. -

;1.958{00"2.30E111
"-_ _--

'3:OOLU1;'. 4:40E^t1'L- 6:40EAI' 750E-02%- - --. .. -. .. 7.83E-0I

Eu-152 • - - - 0.00E+00 8.408.02 3.00EL2 8.60E42 - - 150E-02

Eu-154 • - - - -1.90E-02 6.00E-02 -1.I0E-0I 6.70F02 - - -6.45E-02

Eu-155 • - - - 1.40E-03 4.50E-02 3.40E-02 5.10E-02 - - 1.77E-02

1-129 - - - - -2.50E-01 3.10E-01 3.40E-01 8.40E-01 - - 3.00E-02

K-40 - - - - - - - - - - -
Nb-95 • - _ 2 10E4W_ 1 7SW: -2.30Ed2 3.30E-02 2.10E-02 7.00E-02 - -• 6.938-02

Pb212 - - - - - - - - - - -

Pb-214 - - - - - - - - - - -

Pu-238 • - - - 3.10E-05 6.50E-05 1.50E-04 1.50E-04 - - 9.05E-05

Pu-239 • - - - $OU6-03 1,30EA3 1.SOS`r02 ,2lU^03u - - 1.15E02

Ru-103 • - ,^ 35fi-01 I 31l'rO.I ^. - - - - - - 2.36E01

Ru-106 • - - - 3 - 1>lUfii00 2-'^bEl1t s - - 1.10E+00

Sr-90 • - - - 3.70E01 9.40E-02 3:00E41 5;70EOZ>; - - 3.35E01

To-99 - - - - 3.80E-01 8.50E-01 1.40E+00 3.00E+00 - - 8.90E01

Zr-95 • - ,.(:23B=D1 I.Y5100 4.90Ed3 3.90E-02 6:90EXYl ^6.50EtYl::s - - 6.56EfYL

a

^
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0 9 2 ! 2 6 *3 ! 2 9 9 0

Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).
Location 2EDB , Page 10 of 16

1985 1986 19 87 1988 1989
Average

Radionuclide Result Emor Reault Ertot Result Ertor Reault Error Result Emor Reeulte

Ba7

Ce-141 - - - - - - - - - - -

CofiO - - - - < 1.40E-02 1.60E112 - - - - 1.40E-02

Cs-134 - - - - 5.20&4i2 5.20E-02

Cs-137 - - - - e80$01 3.9I1E-b2^_' - - - - 2.80E-111

Eu-152 - - - - < 4.80E-02 6.40E-02 - - - - 4.80E-02

Eu-154 - - - - < 2.90E02 4.90E02 - - - - -2.90E-02

Eu-155 - - - - < 1.40E-02 3.80E-02 - - - - 1.40E-02

1-129 - - - - < -1.40E111 3.70E01 - - - - -1.40&111

K-40 - - - - - - - - _- -

Nb-95 - - - - < 1.80E-02 2.90E-02 - - - - 1.80E-02

Pb-212 - - - - - - - - - - -

Pb-214 - - - - _ - - - - - _

Pu-238 - - - - < 8.90E-05 1.30E114 - - - - 8.90E-05

Pu-239 - - - - $.00E-03 t SOEU3 :_ - - - - 8.00E-03

Ru-103 - - - -

Ru-106 - - - - v - - - - - -

So-90 - - - - :;;;,330E^tila: ;.;g.40CiQ2;; - - - - 3.30E-0I

To-99

.,.::

9.60E01

Zo-95 - - 3.90&02 - - -- - < 8.90E03 - - - 8.90E-03

OM
d \
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCl/g).
Location 2EDC Page 11 of 16

CG'

Redionuclide

1 985 1986 1987 1988 1989

Resolt Errur Reaolt Error Reeult Eaor Reeult &ror ReeWt Ertur

Averege

ResWte

Be-7 - - - - - - - - :298E*00 : 4.SOE4t: 2.98E+00

Co-141 - - - - - - - - -2.25E-02 3.41E-02 -2.25E-02

Co-60 - - - - - - - - 6.69E-03 2.04E02 6.69E-03

Co-134 - - - - - - - - - - -

Ce-137 - - - - - - - -
.
4:275+00;4o37"1':;: 427E+00

Eu-152 - - - - - - - - 6.64&02 7.72E-02 6.64E-02

Eu-154 - - - - - - - - 6.04&U2 5.72E-02 6.04E-02

Eo-155 - - - - - - - - 2.I0&02 5.15&02 2.10E-02

I-129 - - - - - - - - -5.80E-02 2.86FA1 -5.80E-02

K-40 - - - - - - - - 9E.+ 1.32E+01

Nb-95 - - - - - - - - 7.19E.032.58E02 7.19E-03

Pb-212 - 3 57E•02? 1.04E-01

Pb-214 - - - - - - - 761^^.439E-02' 9.76E-02

Pu-238 4.83E-04

Pu239 - - - - - - - - 1.60E-02

Ru-103 - - - - - - - - - - -

Ru-I06 - - - - - - - 5.09E-01

Sr-90 - - - - - - - 4.19E-01

Tc99 - - - - - - - - 7.47E-111 1.10E+00 7.47E-01

Zo-95 - - - - - - - - 2.16E-02 3.53E-02 2.16E-02

d
0

tv

w
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).

^...

Location uxil rage iz or to

1985 19 86 19 87 1988 1989
Avenge

Radionuclide Recult Error Recult &ror Rault &ror Reeult Error Result Ertur Reroltn

ge.7 - - - - - - - - :__ 3.QOE4-00 ., 4.75E-01: = 3.00E+00

Ce-141 - - - - - - -7.50E-03 1.40E-02 -1.93E02 4.76E-02 -1.34E-02

Co-60 - - - - < 5.50E43 1.70E-02 -1.60E-03 1.40E-02 0.00E+00 2.24E-02 1.30E-03

Ca134 - - - - 6:10EA2 230E-02 - e/ - - - 6.10&02

Cr137 - - - - 3.602-01 , 4.90EA2... 3.40E-01 .. 4.302-02-. .. _ 1:1139+00 1:19E41..: -._:._ _ _._ ._. 5.77E-01

Eu-152 - - - - '6:90E-02 6.70E42, 3.80E-03 4.70E-02 8.00E-02 9.64E-02 5.09E-02

Eu-154 - - - - <-5.80E-02 5.90E-02 7.60E-03 4.10E-02 7.66E-03 7.02E-02 -1.42E-02

Eu-155 - - - - <-2.50E92 4.30E-02 7.20E-113
. ... . . .

3.40E-02
_

fi.40E-03 5.45E-02 -8.70E-03

1-129 - - - - < -3.50E-01 3.00E-0I 3ME-01 2slb&Ol. . -1.23E-01 2.79E-01 -4.77E-02

K-40 - - - - - - - - 1-18E+01 1.46E+00 1.18E+01

Nb-95 - - - - < -1.10E-02 2.80E-02 7.60E-03 1.20E-02 -1.15E-02 3.07Fr02 -6.17E-03

Pb-212 - - - - - - - - 9:31E02 3.'15M ^- 9.51E-02

Pb-214 - - - , - - - - - 3.71E-02 4.51E-02 3.71&02

pu238 - - - - ^-ZOEI}4 3 dDE-04 9 60E05 1 90&114 1 59&04 1 82E-04 1.92E44

Pu-239 - - - - ;, b00S:03 1.30^b3 ^'30t^03 .f:30E'r03M 7._04Yrb3 „17i/):,-03;^ 6.45&03

Ru-103 - - - - - - - - - - -

Ru-106 - - - - d - 1^SbE+00 '1.3U&-01 3 t 5`97E-b1 3 2i7bFA1' 1.05E+00

Sr-90 - - - - ,2:2UF:i111 57bE-02 "2;70E-01 ,5.7dE-02 4:56E01 41F.OZ.,^.: 3.15E-01

TF99 - - - - b/ - 2.40E+00 3.10E+00 5.59E-01 1.08E+00 1.48E+00

Zr-95 - - - - < 1.40E02 4.20E-02 3.50E-03 2.10E-02 4.70E-03 4.51E-02 7.40E-03

d
OM

d `
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).
Location c.iK1L rage 13 ot tb

1985 1986 1987 19 88 1989
Averege

Radionuclide Result Enor Reault &ror Result Ecror Reeult Errar Result Error Results

Ba7 - - - - - - - - - 2:61E+00 09E-0i 2.61E+00

Ce-141 - - - - - - < -1.502-03 1.90E-02 -4.05E-03 3.18E01 2.78E-03

Co-60 - - - - -'; 3:40E42. 2.50E•02 -1.60E-02 1.90E-02 -191E-02 1.97E-02 -3.67E-04

Cs-134 - - - - 6.30B-02 3.00E-02 at - - - 8.30E02

Cr137 - - - - 3:60110t 5:00E-01-: . . _ . 1i70B.01. . . ... ;3470E•02. ..:: . . 2:03E+00 Z,ISI+Af =;-::. : . . - ._:.:: - :..> 8.53E01

Eu-152 - - - - < 7.50E-02 9.20E-02 1.20E-02 8.10E-02 3.94E-02 8.521M 4.21E-02

Eu-154 - - - - < 2.70E-02 7.70E-02 6.40E42 -132E-02 6.52E-02 2.53E-02

Eu-155 - - - - <2.00E-02 6.10E-02 1.30E-03 4.30E-02 -1.06E-02 4.78E02 3.57E03

1-129 - - - - <-1.10E01 220E-01 1.30E-01 2.20E-01 2.49E-01 2.75E-01 -7.63E-02

K-40 - - - - - - - - f:30E+01 1i48E+0U;'
--_..

1.30E+01

Nb-95 - - - - < 7.00E-03 2.50E-02 -1.20E-02 1.70E-02 3.09E03 2.68E-02 -6.37E-04

Pb-212 - - - - - - - - `-^1>OSE01 3:39E-0Z,z 1.05E-01

Pb-214 - - - - - - - - A37E-01 4:24E-02 1.37E-01

Pu-238 - - - - < 1.9013-04 2.70E-04 7.90E-05 1.50E-04 4<45^04 3.09EIk ` 2.38E-04

Pu-239 - - - - 2:90E _U3 L.IOFri13 I:80EA3 7:90P.04 6s36P 03 129E-03; 3.62E03

Ru-103 - - - - - - - - - - -

Ru-106 - - - - at - 2^OEb1 t.7Q&O^.r 2r85E-0L I: 2.53E-01r

Sr-90 - - - - 3i60EbT 9.OOE-0Z i'^IOE-01 2.?30EOd 2"t75&Ol. ._$.YSfi-02:;: 2.48E-01

TC-99 - - - - 47011+00 1.10E+00. 2.50E+00 3.10E+00 5.4913-01 1.08E+00 2.58E+00

Zr-95 - - - - <-1.30E-03 3.70E02 1.00E-02 2.80E02 1.70E02 3.59E-02 8.57E-03

d
^

^ No
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).

p

ux;duull vicII+ rage 14 or 1n
19 85 1986 1987 1988 1989

Average
Radionuclide Result Ecror Result Error Result Ercor Result Emor Reault Etror Results

Be'7 - - - - - - - - .3.22E+00 4.44E-01^_- 3.22E+00

Co-141 - - - - - 2,tOTr02;; 1.61E-02 3.17E-02 1.96EA2

Co-60 - - - - < 1.5013-02 1.80E-02 5.30E-03 1.SOE-02 6.96E-03 1.95E-02 9.09E-03

Cs-134 - - - - :.-S.00&02::--- 2;206-02 ei - - - S.OOE-02

Cc-137 - - - - 4.80Et11 6. 10542 .180E-0I :'-' 34fIfi.02c` 4,11Etl1,'^ 521EA2 3.57E-01
Eu-152 - - - - < 2.90E-02 7.70E-02 -2.30E-02 7.9013.02 6.38E-02 8.01E-02 2.33E-02

Eu-154 - - - - < 4.30E-02 5.30E-02 -1.20E02 6.10E01 -5.42E-03 6.01E-02 8.53E-03

Eu-155 - - - - < 2.40E-02 5.00E-02 -1.90E-02 5.40FA2 3.29E-02 5.02EA2 -3.37E-03

1-129 - - - - < 4.60E-02 2.80E-01 3.30E-01 3.40E-01 -4.59E-03 1.75E-01 1.24E91

K-40 - - - - 1.17E+01

Nb-95 - - - - < 2.60E-03 3.20E-02 4.40&03 1.80E-02 -1.78E-022.57F.02 -3.60E-03

Pb-212 - - - - 7.78F.02

Pb-214 1.15E-01

Pu-238 - - - - < 9.90E-04 1.40E-04 -4.90E05 1.10E-04 4 74EA4 <` 2^j9E•04'^ 1.75E-04

Pu-239 - - - - 7:39E-03 Ii501r03 160E-03 ,. ^00^04,;- 77dE-03.:' 142fi^13?- 5.88E-03
Ru-103 - - - - - - - - - - -

Ru-106 - - - - a/ 217E4`00'3319&^1^,"r 2.34E+00

So-90 - - - - ,3^40E-01 ^:StiE7l .`:I 90Fr61 ,=:;^s70EtYLy .1 87E-01 ': $ 62E-0^` ^ 2.39E-01

To99 - - - - <2.30E-01 8.40E-01 2.10E+00 3.00E+00 6.03E-01 1.09E+00 9.78E-01

Zo-95 - - - - < -3.60E-02 4.10E-02 -5.60E-03 3.20E-02 1.80E-02 3.48E-02 -7.87E-03

G
0

WHC(PUREX-4)/9/29/92/03386T.4
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).
Location GRT5

0

PaRe 15 of 16

Radionuclide

1985 1986 1987

Result Error Result Etror Result &ror

1988

Result Error

19 89

Reeult Ecrur

Averege

Results

Be-7 - - - - - - - - 2.82E-1-004.53E-01 . 2.82E+00
Ce-141 - - - - - - 8.30E-03 1.60E-02 7.36E-03 4.07E-02 7.83E-03

Co-60 - - - - < 9.70E-03 1.50E-02 -2.708-03 1.508-02 -1.77E-02 2.23E-02 -3.57&03

C^134 1.90E.02 d - - - 8.50E-02

Cr137 - -- - - 4:60E-01 :'- 5:60E02 230E41 i3.30R02- 2Ud5tf1::.352E-02^^_.- 2.98F^01

Eu-152 - - - - < -8.20E-03 7.008-02 2.10E02 5.80E-02 -1.30E-02 1.02E-01 -1.41E-02

Eu-154 - - - - < -3.30E-02 5.00E-02 -1.50E-02 4.80E-02 -2.51E-02 6.20E-02 -2.44E-02

Eu-155 - - - - < -3.20E-02 4.30E-02 2.00E-02 4.20E-02 -6.03E-02 6.44E-02 -2.41E-02

1-129 - - - - < -1.00E01 2.808-01 -9.20E-03 2.60E01 6.63E-02 2.33E-01 -1.43E-02

K-`b - - - - - - - - f.29E+61 t;:_I SSE+OU.; 1.29E+01

Nb-95 - - - - <1.10E02 2.10E-02 -5.50E-03 1.40E-02 4.98FA3 2.93E-02 3.49E03

Pb-212 - - - - - - - - 638E-02::.:.3.42EL.02 6.58E-02

Pb-214 - - - - - - - S77EA2 -.:3159EIK ; 5-77E-02

Pu238 - - - - < 8.30E-05 9.80E-05 1 90E-04 2 60E-04 " 4 69E-04 :::2 84£tI4 { 2.47E-04

Pu239 - - - - 4.OOK.03 7`90F04 ;,''.,r: 30E-03 7::30)ii(14'; 2.42E-03 6.87E-04 2.91E.03

Ru-103 - - - -

Ru-106 - - - - 460E.p1 1:>40EfIX;^ - - 4.60&Ol

Sr90 - - - - , 140E-01 3!fOB02 .:, 2.20fr(11 420EU2 ,

_._

^4't2F.OX::>'T91Ebl:tl 2.57E01

To99 - - - - <2.10E-02 8.30E-01 2.00E+00 3.00E+00 %174E-1-00',.i118E+06? 1.25E+00

2o-95 - - - - <-3.90E-03 2.90E-02 5.60E-03 2.40E-02 2.31E03 4.0111-02 2.03E-04

b
^
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).
Location GRT6

0

Page 16 of 16
1985

Result Error

1986

Result Error

1987

Result Emor

< 1.10E-02 1.50E-02

8.00E-02 2'10E-02

':.4.90E-01 -:-`._ 5.90E(12

< 1.00E-02 7.I0E-02

< -3.70E-02 5.40E-02

< 0.00E+00 3.80E-02

< 1.70E-01 3.70E-01

< 1.9013-02 2.80E-02

< -1.50E-06 8.10F04

. „y.40E-03 :3.;8D1;-03 .

el -

2AOE01 6OOEfiZ

< 6.40E01 8.60E01

< 3.70E-02 3.30E-02

1988

Result Error

-5.10E-03 1.90E-02

2.40E-03 1.70&02

1989

Result Error

4.61E-03 2.99E-02

4.45E-03 t.86E-02

+i.OtlE-01 ;-3;f0EXYL ;:: 410E61 : `3 69E-02-;^-

-2.20E-02 7.00E-02 ,^z9 45E^02 -:^8 TSEU2.i;

1.40E-02 4.90E-02

2.90E-02 4.60EA2

9.20E-03 2.60E-01

-1.40E-02 1.50E-112

-3.90E-05 1.90E-04
,;

6;'10E-03

. SIlOH-01 1i:lOHtt[ :;

.3s70&Ol 5:00E-02:;`

1.40E+00 3.00E+00

-4.80E-03 2.5013-02

-3.45&02 6.40E-02

-7.63E-03 4.07E-02

:^I y9Fr01 -'t 68EA^:r-

;:2.10H+Olt1_;^SE+OQ^

-1.92B-02 2.85E-02

8.79E-01 1.i1E+00

-154E-02 3.79E-02

Average

Resuits

2.09E+00

-2.54E-04

5.95E-03

5.55E-02

4.33E-01

2.75E-02

-1.92E-02

7.12E-03

1.19E-01

1.t0E+01

-4.73E-03

5.95E-02

7.84E-02

4.48E-05

7.68&03

4.24E-01.

3.38E-01

9.79E-01

5.60E-03

Source: Schmidt at at. 1990; Elder et al. 1986, 1987, 1988, 1989.
Negative values indicate concentrations at or near background levels of radioactivity.
Shaded areae indicate a positive detection, the result is larger than the errer.
Dasbee indicate no data are available.
An asteriek indicates that radionuclide concentrotion is leas than detectable. The detection limits are to follows: Co-60 = 3.0E-02, Sr-90 = S.OE-03,

Nb-95 = S.OE-02, Zr-95 - 5.0E-02, Ru-103 = 3.OE-02, Ru-106 = 2.6E-01, Cs-137 = 3.0E-02, Eu-152 = 1.7E-01, Er-154 = 8.0E-02,
Eu-155 = 7.0EA2, Pu238 = 6.OE-04, Pu-239 = 6.0E-04.

a/ Not rou6nely reported.
b/ Not analyzed for this radionuclide.

b
0

N
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Table A-2.5. Results of Vegetation Sampling for 1990 and 1991 (pCi/g).
Location 67 Page 1 of 3

i^

w

Radionuclide

1990

Result Error Result

1991

Error
Average
Result

Be-7 - -- -3.OOE+00 1.40E+01 3.00E+00

CePr-144 - - -2.00E+00 2.00E+00 2.00E+00

Co-60 - - 3 70E-Ot: 2:10E-01 ;'-. -,...:.. 3.70E-01
Cs-134 - - 1.60E-01 1.80E-01 1.60E-01

Cs-137 - - 410EO1`; .^;80E-01 ; 4.10E-01

Eu-154 -- - 3.70E-01 5.20E-01 3.70E-01

Eu-155 - -- 8.30E-02 3.90E-01 8.30E-02

K-40 - - 2.70E}01 ` 6:A0E+00 2.70E+01

Pb-212 - - - - -

Pb-214 - - - - -

Pu-238 - - 4 05E-05 2.90E-04 4.05E-05

Pu-239/240 - - 8 0011-04; : 5:SOE 0^ 8.00E-04

Ru-106 - - -1.60E+00 2.00E+00 1.60E+00

Sb-125 - - -1.00E-02 4.20E-01 1.00E-02

Sr-90 - - 3 80EIIf ':: ^z10^-02 ` ' 3.80E-01

U-234 9.00E-02

U-235 - - 3.7013-04 2.60E-03 3.70E-04

U-238 - - 2 40E t12 ; 7;60E^ t4 2.40E-02,

U (Total) - - - - -

Zn-65 - - -5.20E-01 6.10E-01 5.20E-01

ZrNb-95 - - -3.50E-01 2.10E+00 3.50E-01

9

C
O

^
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Table A-2.5. Results of Vegetation Sampling for 1990 and 1991 (pCi/g).

Location 78

1990

CePr-144

Cs-134

Cs-137

Eu-154

Eu-155

U (Total)

Zn-65

ZrNb-95

9 z f2 o0; i3 0 7

1991 Average
ResultResult Error

9.96E+00 1.19E+01

8.16E-02 3.04E-0I

-9.40E-03 1.76E-02
-, ,.

3.548 il2
_- ,..... .
2 07F:00

7.67E-02,.,.., _.. 2.14E^.02
_
-2.24E-02 5.88E-02

3.89E-03 5.06E-02

160E+01 `f 74E+00'i:; '<

: 3 66E t)2 2.23E-02 .: . <
.x _

': 1.65^=04 130E04 ;` ' :

9.32E 63 i 30E-03 `

8.69E-03 2.55E-01

-2.08E-02 4.49E-02

02 ; a 7aE a3 ;A i 4E

,v^ 4 531r-02 ^ ^<1.43E.02 . , :':

-1.44E-01 1.45E-01

3.21E-01 1.52E+00

Result Error

-4.10E+00 6.70E+00

-2.30E-01 7.80E-01

1.80E-02 6.10E-02

-9.10E-03 5.50E-02

2.90E-01 8.40E-02

1.30E-01 1.60E-01

1.10E-02 1.60E-01

I20E+01 . : .- 2:90E*00

4.60E+05 1.00E+04

9.00564 c: 3 1UE 04 c'

-1.90E-01 6.50E-01

4.60E-02 1.60E-01

3 60P02 1,00E b2

i 80E-02 5c70E-03

-5.60E-04 1.60E-03

2 00Ed12 s' 4.10E+U3

-6.70E-03. 2.50E-01

1.80E-01 1.10E+00

7.03E+00

1.56E-01

1.37E-02

2.23E-02

1.83E-01

7.62E-02

7.45E-03

1.40E+01

3.66E-02

1.06E+04

5.16E-03

9.93E-02

3.34E-02

2.57E-02

1.80E-02

5.60E-04

1.00E-02

4.53E-02

7.54E-02

2.51E-01

^

d0
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Table A-2.5. Results of Vegetation Sampling for 1990 and 1991 (pCi/g).

n

ux%atton iy Page 3 OL 3

1990 1991 Average
Radionuclide Result Error Result Error Result
Be-7 - -- 1.80E+00 6.80E+00 1.80E+00
CePr-144 - - 1.40E-01 1.10E+00 1.40E-01
Co-60 - - 6.80E-02 7.90E-02 6.80E-02
Cs-134 - - 1.10Efi1 ' 9;WE 02 `. 1.10E-01
Cs-137 -- - -7.OOE-02 9.20E-02 7.00E-02
Eu-154 - - 1:80E-01 2.60E-01 1.80E-01
Eu-155 - - 2.80E-02 2.30E-01 2.50E-02
K-40 - - 2 90E+01:' 4:b0E+00 :; 2.90E+01
Pb-212 - - - - -

Pb-214 - -

Pu-238 - - 9.20E-05 1.10E-04 9.20E-05
Pu-239/240 - - 1 90E fY3 : 4:30E•04 1.90E-03
Ru-106 - -- -1.10E+00 1.10E+00 1.10E+00
Sb-125 - - -I.10E-01 2.20E-01 1.10E-01
Sr-90 - - ` 130E-01:', , 2101 02 yx 1.30E-01
U-234 - 5.90E-02: ^: 1:10E-02' :; 5.90E-02
U-235

_ . . . - . . :.._.,
- -- 3.40E-04 1.90E-03 3.40E-04

U-238 - - 2 10E-02 6:30E-03 2.10E-02
U (Total) - - - - -

Zn-65 - - -3.50E-01 3.50E-01 3.50E-01
ZrNb-95 - - 9.80E-01 1.00E+00 9.80E-01

Source: Jcnmtat et at. 1992.

Negative values indicate concentrations at or near background levels of radioactivity.
Shaded areas indicate a positive detection, the result is greater than the error.
Dashes indicate no data are available.
The detection limits are as follows: Mn-54 = 2.0E-02, Co-58 = 2.OE-02, Co-60 = 2.OE-02, Zn-65 = 4.OE-02,

Sr-90 = S.OE-03, Nb-95 = 3.OE-02, Zr-95 = 3.0E-02, Ru-106 = 1.7E-01, Cs-134 = 2.OE-02,
Cs-137 = 2.OE-02, Eu-152 = 1.1E-01, Eu-154 = 5.OE-02, Eu-155 = S.OE-02, Pu-238 = 6.OE-04,
Pu-239 = 6.OE-04, and U (Total) = 1.0E-02.
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/m')
Location N006 Page 1 of 17

1985 1986 1987 1988 1989 Average
Reeult

Radionuclide Reeult Error Result Ecror Reeult Error Resolt Ertur Reeult Error

Sr-90 muc - - - - - - 2.9F.-04 1.Z04 2.92Fi04 : I:46E/14
^ - - - -

2.91E-04

nmin - - - - - - < 5.8E-05 7.3E-05 -0.00000 8.46E-05 2.90E-05

avB - - - - - - 1 SU04 t:l£04 1:42U04 .,, j'::1Srr+b4 1.46B-04

Cr137 max 4.07E-04 7.68E-04 5.59E-04

min - - - - - - 3.0E-05 6.4E-04 -1.21E-04 4.82E-04 4.55E04

avg - - - - - - 3 8E•Od 3 IE-04 s 1 43E-04 6 25E-04 2.62E-04

r i M

y °Pu239 max - - - - - - :t^BT'ri1S... ..... < 106F,i15 SUOE-06 <9.91ri06....: . ,:.,_. .....,:.:. :.e. 1.43E-05

min - - - - - - < 9.9E-07 1.8E-06 1.50E-06 3.48E-06 1.25E-06

avg - - - - - - 6.5E-06 8.9E-06 6ASEi16 z^ 4.2iE06 .' 6.28E-06

U(total) max - - - - - - -9.6E-07 1.9E-06 5.48E-06 2.84E-05 2.26&06

min - - - - - - -t.2E-05 3.OE-05 3.02E-06 1.97&05 4.49E-06

avg - - - - - - -6.IE-06 7.4fi-06 4.25E-06 2.41E-05 -9.2.5E-07

d

^

•
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Table A2.6. Results of Air Monitoring 1955 - 1989 (pCifl#>3)
Location N007 Page 2 of 17

1985 1986 1987 1988 1989 Avenge

RmIt

Radionuclide RmIt Enur RmIt Etror RmIt Ertor RmIt Etrur Resolt Elror

So-90 max - - - - - - 3:9E-04 1c5EW4 ' k>3#E-04 ? .' 962E113; ., 2.6111-04

min - - - - ; - - < 2.0E-05 6.9E-05 -0.00003 7.04E-05 -S.OOE06

avg - - - - - - #91r04 LfsEi14 : 4.73E-05 833E-05 1.19E04

Cr137 mex - - - - - - < 8.4E-04 1.IE-03 9.64E-115 4.67E-04 4.68E-04

min - - - - - - < -9.6E05 4.0E-l9 -4.97E-05 7.98E-04 -7.29E-05

avg - - - - - - 2.113-04 5.313.04 2.33E-04 6.33E-04 1.17E04

Pu-239 mex - - - - 1i1^-iYS 7 9^r06 î ^^- - 1.54E-06 2.99E-06 6.77E-06_...:

min - - - - - - < 1.3E-06 2.6E06 -0.00000 1.34E-06 6.SOIi01

avg - - - - - - 4.2E-06 62E-06 7.25E-07 2.17E-016 2.46E416

U(toaeQ mut
°$

....__ ..... ......... 1.13E-05 2.12E-05 2.32E-05

min - - - - - - < -I.OE-05 3.0E115 -0.00000 2.47E-05 -S.OOE-06

4v8 - - - - - - 7.9E-06 2.1E-05 5.50E-06 2.30E-05 6.7013-06

d
0
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/n-?)
i.ocauon rwua s or ri

----I

1985 1986 1987 1988 1989 Average
Reault

Radionuclide Result Emor Result &wr Rcsult &ror Result Error Result Emor

Sr-90 max - - - - - - -- 4.06-04 - '.1.5E64 8 SSE115 2.72E-04

nmin - - - - - - < 3.9E-05 1.3E-04 -0.00000 7.75E-05 1.95E-05

evg - - - - - - I.SE-04 1.7E-04 6.96&05 8.30E-05 I.IOE-04

Cs-137 msx - - - - - - <2.6E-04 7.IE-04 4.32E-04

min - - - - - - < -3.0E-04 9.3E-04 -1.63E-04 6.05E-04 -2.32E-04

avg - - - - - - -4.9E-05 3.8E-04 2.20E-04 4.95E-04 8.55E-OS

Pa-239 max - - - - - - < 2.5E-06 2.8E-06
x :n

6.25E-06

min - - - - - - < 1.9E-07 2.8E-06 6.56E-07 2.OOE-06 4.23E-07

avg - - - - - - 1.5&06 3.2E-06 533t•ii16 - ;3 33&06' i:
'^ .'

3.42E-06
:.. .... . Y.

u(total) max - - - - - - <2.4E-05 2.5E-05 3.94E-05

min - - - - - - < -9.3E-06 1.5E-05 7.58E-06 2.57E-05 -8.60E-07

avg - - - - - - 9.4E-06 1.6E-05 > 3:1;E-0S'^'s e^i2 7$E05 ^ 2.03E-05

d
0

^ N
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Table A-2.6. Results of Air Monitoring 1955 - 1989

i^

L.O(:xnon IVIIIc 40I1/

1985 1986 1987 1988 1989 Averoge
Reeolt

Radionuclide Reaolt Emr Reaolt Emr Reeult Emr Reaolt Emr Retult Emor

Sr-90 tnsx - - - - - - - 6.6&04-'-^- 5.00E-05 7.26E-05 3.55E-04

min - - - - - - 1.6EA4 13E04--:; -0.00000 6.66E-05 8.00E-05

Avg - - - - - - 4.IE04 5.IE-04 2.60E-05 6.41E-05 2.18E-04

Co-137 mnx - - - - - - < 8.9E-04 9.6E-04 79,m04 7i47&t)4 iz

.

8.44E-04

tnin - - - - - - 5.9E-d4 CU-04 5.44E-05 5.71E-04 3.22E-04

avg 3.65E-04 6.17E-04 553E-04

Pu-239 nux

:-: :.:. . _ .,. ♦
^3^06 9:951F06 ; 3.93E06..... . ..__ :.......,_ ._._-.._ .__...__---- -_...

mut - - - - - - < 1.5E-06 4.8E-06 -0.00000 1.35E-06 7.SOE-07

evg - - - - - - 3.OE-06 32E06 1.97E-06 2.64E-06 2.49E-06

U(totel) mex - - - - - - < -4.2E116 1.8E-05 , 1:93&OS ^^dSB-05 . ........,...._.--,.:..,,::o...;:«..-:. -..:.: 7.55E-06

min - - - - - - < -5.2E-05 3.7E-05 -0.00000 1.94E-05 2.60E-05

avg - - - - - - 2.SE-05 5.IE-O5 9.88E-06 1.92E-05 -9.06E-06

d

A
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pClhl>3)
LACauon 1v1Ja: L41-HA lanK raTln J or 11

1985 1986 1987 1988 1989 Average
Result

Radionuclide Result Error Result &ror Reault Ertor Result Emor Result Enur

Sr-90 max 2.83E-03 - 4.19E-04 - 5.44E-04 - 6.7EA4 --,2.2Eb4 -^ ^< 1.24E-03 3.30-64'" 1.14E-03

min 3.00E-04 - 329E-04 - 1.49E-04 - 1.31!.04 8.9fi05 _.i 4.57E-05 8.70E-05 1.912-04

avg 1.57E03 2.36E-03 3.81E114 8.98E-05 3.55E443.44E04 3 SEtitl4 2.4E04 3 78F.A4 1:446D4 ;^' 6.07E-04

Ca-137 mx 4.36E03 - 5.57E-03 - 3.16E-03

min 1.29E-03 - 7.56E-04 2.81E.04

avg 2.37E-03 2.742-03 2.4213-03 4.31E-03 1.64E-03

Pu-239 max 6.15E-05 - 1.83E-05 - 1.21E05

min 2 64E-05 2.122-06 - 3.5613-116
MW

avg °;4 64E415 ,,:3.OZP..4)S,_ ^ 9.72E-116 1.65E05 6.56E06

U(tataQ nux 1.64E-04 - 855E-05 - 3.50F,115

min 3.29E-05 - 2.21E05 - 1.94E05

avg 1.03E04 1.3113-04 4.80E05 5.8013-05 2.6313-06

^;>e

- 1 7E03 7.8E04 s rl 93F.03" 9:d9EA4 ^{ 3.34Ef13n

< 1.8E.04 5.513-04 1.39E-04 6.71E-04 5.29E-04

2.36E-03 1.2E11'3 7.3Ef14 9:45EU4' 7;331-s-04:y 1.72E-03

- 2. qW u 1M^ ^"

- 3 0^ i3 9 8frU6 ^ 3Trr03 ^>: 2; L21 04 4.98E04

- < -5.6E.07 5.OE06 1.17E.06 2.03E-06 6.5413A6

7 6613-06 12-051

ry - . x>, .
41# 5 45F.tl4 Y` Gd25E4151 134E-04. . G . x , ;.

- 3 71:05 2;711-03 ' 9 43E-05 3;48E115. :^ 832E-05r S ^

- < 4.213-06 2.OE-05 -0.00000 1.88E-05 1.57E-05

1 311^A5 051 7F 5E-OS ?>; .3 85Fit15^1 :22A2 18E054. . , :. , . .

d
O
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/d)
Location N969: SW of PUREX Plant

E

Page 6 of 17

1985 1986 1987 1988 1989 Averege
Result

Radionuclide Result Etmr Result Error Result Ecror Reeult Ecror Result Ermr

Sr-90 max 1.26E-03 - 7.96E-04 - 2.37&04 - - 3:0E-04 1:3E.(14 ^=1:30E-03 ^`> 3.63E-04 .:.= 7.79E-04

ruin 1.45E-04 - 9.74E-05 - 128E-05 - < 1.3E-05 6.5E-05 2.85E-05 6.42E-05 5.93E-05

ravg 6.06E-04 1.05EA3 3.75E-04 5.95E-04 9.22&05 2.45E-04 LSE-04 1.6E-04 ,3.78E-04 1t47Et14 ^^' 3.20E-04

i^

Ci-137 mex 5.45E-04 - 1.54E-03 - -5.06E05 - < 2.0E-04 6.9E-04 2.50E-04 521E-04 4.97E-04

min -S.10E04 - 2.45E-05 - -4.33E-04 - < -1.0E-04 5.8E-04 -3.05E-05 6.27E-04 -2.70E-04

•vg -3.27E-05 1.13E-03 7.06E-04 116E-03 -2.56E-04 3.31E-04 8.9E-04 1.8E-04 1.46E-04 6.23E-04 1.30E-04

Pu-239 max 1.57E04 - 2.37E-05 - 9.10E-06

He 5.65&05 - 6.04E-06 - 6.29E-07

avg 9.01E-05 9.13E-05 1.62E05 1.71E-05 4.82E-06

U(total) nux 8.75E-04 - 9.79E-05 - 3.69E05

min 2.91Efi5 - 1.83E-05 - 4.37E-06

Avg 2.59E-04 8.01E-04 5.94E-05 7.04E-05 2.47E-05

r:..
- 5 5Fv05 1.2^(19 9'72Y51Id 5.Ot'w-06.< 5 09E-05. _ s .

- < 1.1E-06 23E-06 4.64E-07 1.55E-06 1.29E-05

7.19E-06 1.9E-05 2.5E-05 3.53E06 4i80Bd)6 ,^: 2.675-05

....

- 5.6&OS

. 3 ^': i .

3 IPA9 x 4q4Et15 Z:OTF.OS 2.18E04:

- < -1.2E-07 1.9E-05 2.07E-06 2.05E-05 1.07E-05
:

2 86E-05 8 3Pr05 4900154M
_.

.1:99E1`15_ ; 7 96E-05. ^ ......_ .

d
0
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/ni3)

i^

rn
vo

Locauon ivy iu rage i or 1 i

1985 1986 1987 1988 1989 Average
Result

Radionuclide Remit Error Remit Ecror Remit Ernor Remit Eaor Remit Emor

Sr-90 max 1.85E-03 - 2.31E-04 - 2.80E-04 - 2.5E:04- 13E1i4 0.79E-05 7:94E-CY5 5.42E-04

min 9.94E05 - 1.32E-04 - -2.26E-05 i'.iE04 1:fU4 -;- -0.00003 5.70E-05 5.78E-05

evg 6.11E-04 I 66E-03 =',<^ 1 81E-04 , g 60£U5., 8.76E-05 2.74E-04 i.7EA4 7:2T'iA5' 5.45E-05 7.ISE-05 2.21E-04

Ce-137 max 4.70E-04 - 4.72E-03 - 3.82E-04 - 3.9E-04 4.6E-04 4.78E-04 5.50E-04 1.29E-03

min -7.12E-04 - 5.42E-04 - O.00E+00 - < -3.0E-04 5.9E-04 -2.74E04 5.85E-04 -1.49E-04

avg 7.03F,05 1.08E03 1.97E-03 3.92E-03 1.60E44 3.4113-04 4 8E-05 3.3E-04 1.14E-04 6.12E-04 4.72E-04

Pu-239 max 1.71E-04 - 7.17E-05 - 1.25E-05

min 4.95E-05 - 5.59E-06 - 3.04E-06

avg 8.73E-05 1.13E-04 2.92E05 5.87E-05 7.70E-06

U(toten nux 1.59E-04 - 3.91E-04 - 4.08E-05

min 4.62Ed5 - 3.14E-05 - 1.07E-05

avg 9.72E-05 9.50E-05 1.40E-04 3.38E-04 2.28E-05

- 4 J^315 ` 1;21<05 4;45t^tfS 1;07>;-03 :. 6.97EO5

- 1.3E-05 5.7E-06 1.04E-06 2.67E-06 1.44E-05

8.88E-06 3 1£OS 15M5 I:80&OS 5:97^06 ^ 3.46E-05

•" .:• c^ £' . 6 ` . h '

- 4:OE^US_ .. . - -.._,.

^

, 2:7Efi5 , „ ° ;4^67&OS a ." 2id6ED5s. ;..,,.., _. __,.. ... ....... . ... ... ......_., . . ... .:.,
1.36E-04

- < -1.7E-06 1,9E-05 1.28E-05 2.15E-05 1.99E-05

2.72E-05 21OFr05 %7FA5 :2:94E-05 ,l tIS05 `^= 6.10E-05

A
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/m')

i^

w:auuu iv7Ii 5 OI I/

1985 1986 1987 1988 1 989 Average
Result

Radionuclide Recult &ror Result Error Result Error Recult Error Result Emor

Sr-90 max 1.48&02 - 5.44E-04 - 4.20E-04 2.7E-04 - "- - 1.2E04 " : - 7.50G-04 2.4%-04 3.21E-03

min 2.81E-04 - 1.29E04 - , 2.30E05 - 1'.2U04 11"4 1.49E-05 6.1213-115 1.71E-04

avg 4.I8E03 1.42E-02 3.18E-04 3.77E-04 1.35E04 3.82E-04 1.9Y:04 6.7E-05 3^b3EA4 Y:31)i//14 9.65E-04

Cs-137 max 7.65E-04 - 1.41E03 - 6.94&04 - 7 OB^04 6.2G04 6;35Pl04 3:88E-04 5.77E-04

nun O.00E+00 - -7.63E-04 - 2.35E04 - < 5.8E-05 5.513-04 -6.8613-04 5.58E-04 -1.07E-04

avg 3.06E-04 6.5213-04 5.58E-04 1.87E-03 d.16E-04 3,913-04 . 3.ZFr04 ^`: -6.52E-05 5.14E-04 359E04

.:_ .:. ;g ^ ..;. n 3

Pu-239 muc 1.73E-04 - 158E-04 - 1.35E05 AS.. .. .
84F.06
:.,: ...

't;761r(Id F 2,;52E-05 = 752E-05

miu 717E-05 1.60E-05 - 3.57E-06 - 8;0E-06
_.:: ,,
4:82-06 4.29E1117 1.66E-06 2.8913-05

avg

... ^.ce ^ s

;I20EA+1 ,,<948E415 5.55E-05 1.37E-04 6.54E-06 9.45E06

. .

2.2E05

..

1.0"5

-.

d52Et15 T 4 08E-05,, ., .. . .

U(total) max 1.14E-04 - 8.08E115 - 3.02F.-05 - < 2.4E-05 2.513-05 .
7,16E05 :79E4q

_.::....,---' ,.:^>,:., ........ ........ 5.18E-05

min 3.76E-05 - 1.49E-05 - 1.03E-05 - <-7.4E-06 1.8E-05 1.01E-05 2.14Fd15 I.85E-05

avg 6.7713,05 6.96E05 3.9313-05 5.77E-05

. - :

2A1E05^^.

..:.r:. : .

i.6dFlUS""
_

7.41:•-06
>• ^: . s)

1.3E-05 3i721i-OS` <414EOK-:` 2.69E-05

d
0
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/nf)
Location N976 Page 9 of 17

1985 1986 1987 1988 1989 Avernge
Result

Radionuclide Result Errur Result Ertor Result Errur Result Etror Result Ertor

Sr-90 max 6.29BI13 - 1.19E-01 - 2.98E-04 - - 5.0E-04 2.01504 . 4,36"4 ; -.:-..-1.74R-04 2.53E-02

min 5.51E-04 - 5.2013-04 - 1.46E-04 - 1:7E-04 1.2E04 3.56E-05 8.79E-05 2.85&04

wg 2.50E-03 5.30E-03 627E.06 1171"y1M' , 251EA4_[ t:41Etl4 2^9E-04 : =t.5Pr04 . 2.OSY104 ,,:[3165Dd:: 7.75E-04

Cr137 mex 5.67E04 - 1.81E-03 - 5.54E04 - < 1.7E04 6.OF-04 7.60E-04

min 4.59E-04 - 3.43E-04 - 2.06E04 <-1.IE-114 5.3E04 -2.28E-04 5.41E-04 -4.96E-05

Avg 2.048A4 9.39E04 7.82E04 1.38E-03 407E-04^ 3028.04 -3.0E-07 1.5E04 2.39E-04 5.51E-04 3.26E-04

Pu-239 tenx 2.91E-05 - 4.99E06 - 6.83E-06 - < 5.SE07 1.6E-06 1.99E-06 2.97E-06 8.69E-06

min 1.36E-05 - 6.8113-07 - 1.90E-06 - <-1.7E-06 1.6E-06 -0.00000 3.28E-06 2.902-06

avg ^y 194^OS "^ 1.39E415- 3.642-t16 4.032-06 3.88E-06 4.21E06 -1.3E-07 1.1E-06 2.44E-07 2.25El16 5.41E-06

II(todaQ max 1.17E-04 - 4.83E-05 - 6.01E05 - < 9.9E-06 2.0E-05
` r a

:2^ZIED4 r 7tWE-05 ;',s 9.13E-05

min 1.97E05 - 3.25E-05 - 1.65E05 - < -8.3E-07 1.9E-05 -0.00000 1.86E-05 1.36E-05

avg 21E-05 8 89E057 ` 3 79E-05 i t 43&OS ::'-. 3.39E-05 3.71E05 4.5E-06 4.78-06 8:57E0S 34.13E-0S 4.68E-05. :

d
0

N
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/n>3)
Location N977

1985 1986 1987 1988 1989 Avemge
RmIt

Radionuclide RmIt Ertor RmIt Error RmIt Emor Reaolt Error RmIt &ror

Sr-90 mex 5.88E-03 - 3.S1E-04 - 2.90E-04 2.7H-04-°-.=. 14E04 t.0V-04 `.'9:90Eb5 -•: 1.38E-03

min 4.78E-04 - 2.14E-04 - 3.621'o-05 - ' IaH-04 . T.U504 -0.00003 1.07E-04 1.68E04

^vg 2.08E-03 5.I4E-03 ?^ 286EdM ;:- 4 43Ei14..,: 1.23E04 2.2g&04 • 1.9E-04 9^a1Pi05 2.19E-05 9.31E-05 5.40E04

Ce-137 max I.OOE03 - 8.76E-04 - 7.03E-04 - 85F;04 63J'r04 < 3.69E-04 4.77E-04 7.60&04

min 1.05E04 - -3.73E-04 - 3.91E04 < -I.1E-04 S.IE-04 -3.78E-04 6.14E-04 -7.48E-05

avg 5.02F-114 8.08E-04 2.75E-04 1.23E-03 531EL^d' 2.57E-04 i^ 2.7E-04 4.7E-04 -6.22E-05 5.432-04 3.07FA4

0

Page 10 of 17

Pu-239 mex 1.13E-04 - 2.39E-05 - 7.66E06

min 3 20E-05 5.10E-06 - 5.31E0/

avg ;; 7 29PA5 ,^_- 6'90E415 ^ 1.24E-05 1.62E-05 3.562-06

U(totmQ mx 1.61E-04 - 4.77&05

min 4.30E-05 - 1.20E-05

evg 8.27E-05 1.07E-04 2.76E-05 3.31E-05

4.27E-05

1.03E-05

2.41E-05

- 4 d$-0s S3^rv05 d;83T" 06 '- 4181;;-06 "' 3 91E-05, _r .

- 392-06 3:2EA6 " 2.48E-07 1.64E-06 8.36E06... .:, _. .-.-....

7.39&116 1.5E-05

...:.. .

2.0E05

_.

2:61E-0G ?2 46E^06^ 2 13F.05.

< I.IE-05 2.3E-05 t:27E414 ^';^4^SB-05 g;; 7.79E-05. . . .. .. .. . . _ ., ..

- < -4.3U06 2.0E-05 9.56E06 2.10E-05 1.41E-05

2 95E05 1 6Fl06 6E-067
s'.

`6' ^ tE05Y ':304Ei15 ; 3 98E-05. . . . : ; .

d
O

W
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9 92 t^6103 1 3 1 9 9

Table A2.6. Results of Air Monitoring 1955 - 1989 (pCihc>3)

1985 1986

Radionuclide Remit Etrar Remit Error

Sr-90 max 2.71E-03 - 9.80E-04 -

min 2.07E-04 - 2.73E-04 -

avg 1.29E03 2.15E-03 5.74E-04 6.95E-04

Llri)GUVII 1V784

1987

Remit

7.88E-03

1.18E-04

2.11E-03

Ce-137 tmut 3.79E-03 - 2.95E-03 - 3.12E03

min 1.35E-04 - -127E-04 - 4.48E04

avg 2.32E-03 3.52E-03 1.37E-03 3.23E-03 1.SSE03

Pu-239 mnx 3.49E-05 - 6.602-06 - 3.43E-06

min 1.51E-05 - 4.24E-06 - , 6.76E07

avg >M2K9Eb5° ; 5.24E-06 i: 2.35EA7 2.12E-06.. .-- ..«.... . ... .. ,.,:- _.... - -._ _ _^

U(tonQ tnex 1.46E-04 - 5.76E-05 - 1.51E-05

min 2.65E-05 - 2.19E-05 - 6.76E-06

•v9 7.93E-05 1 1 1E-04 >' 8.94E-0$ I ^M 2,95E03 ':s 1.11E-05

11 or 1/

1988 1989 Average
Result

Ercor Remit Error Remit Errar

5.d8E-04 ° t 2.15Eb4 ,:; 2.59E-03

1c3E-04 2.01E-05 7.41E-05 1.78E-04

7.70E-03 4.2Fi04 2.61i1W 261E-04 140E04 ': 9.31E-04

- 19E03 78&t14 ?,41Fl04 453Etl4 s 2.50E-03

- 6.9E04 4j8E-04 ..^ 3.50E-04 7.40E-04 2.99E-04

2.73E-03 1,1F:03 S^$Er04 ^; 5.89E-04 6.43E-04 1.392-03

- S 6$06 4OP 0G 3 e$.^7FyOS a r1:1)5^05 :' 1.84E-05

- < 4.2E-07 2.0E-06 4.01E-06 4.34E-06 4.89E-06

2.44E-06 2.6£416 2:SI+,OfY''8 1.48E05 5.85E-06 933E-06

ry>£'.n v r r.o

- < 8.7E-07 1.9E-05 , ;7^?1E-05 ^3[03E-05 -- ^
..._..__ _.....,....... ..__.. 5.93E-05

- < -5.613-06 1.9E-05 -0.00000 2.002-05 9.91E-06

7 09&il b' -^. - 1.7E-06 2.9E-06 3.41E-05

d
0
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/n>3)
1-ocanon ivya:)

1985 1986 1987

Radionuclide Result Etrer Result Enor Result

Sr-90 max 1.02E-03 - 8.29E-04 - 5.48E-04

min 3.81E-04 - 3.37E-04 - ' 1.43E-04

evg -:` 691EAW " 6 40^EiFE ,.'s 57E-04 ',:416E04 `:"- 3.19E-04

Cr137 max 9.62E-04 - 1.28E-03 - 4.08E-04

min 7.34E-04 - 5.52E-04 - -3.02E-04

avg ;^8$^.E-04 ^ 255E41^ ',ir9-^4&04 ,a 696frb4:,.,^ 6.85E-05

rage i/ or i i

1988 1989 Avecage

Result

Error Result Emor Result Etror

- .--.2.9E-04 );.^.3Fi04. .jj63E-04. t.16^i114- 5.90E-04

- <7.5E-05 8.lE05 -0.00002 8.00&05 1.87F.04

3.43E-04 E.SE-04 1,6Tr04 T:20E.A4 ,-9A6E-05' 3.70&l14

- 4 4&04 '.... .4.2E04 ..,u S94E04 7.37E04.... - -.,. . . .. :,.c:_, - ..-

- <-8.5E-05 6.9E-04 -1.52E-04 5.22E-04 1.49E-04

7.43E-04 1.4E-05 2.SE-04 1.24E-04 5.94E04 4.32E-04

^Pu-239 max 4.68E-05 - 2.53E-05 - 5.28E-06 - ^.OEOb 4 ,3;1E05 ^ 4.16^ 1 5;56)i05 >^ 1.19E-04^ ^ ,,

min 2.27E-05 - 1.44E06 - 9.41E-07 - <2.7E-06 3.5E-06 9.13E-07 1.73E-06 5.74E-06
^

-° t + 06 3 63 06 3 3E-05

Z ..; > cnRio
5E114 57E05 `:4 91'i 05 57E-053^ 2 i3Elt5 ,^avg ; 3 70Yi05 1.54E05 2.30E-05 3.15E . E- . s„ 1;. - < 16 .

' ^ ^ 'U(totel) max 2.20E-04 - 9.40E-05 - 3.14E-05 r;- <2.4E-05 2.4E-05 ^P 7;G5&t15 2i83E-05" 8.92E05
^ k hI . .

`min 2.52E-05 - 1.75E-05 - 1 .34E-05 <2 .4E-06 2 0E-05 2 6IE-05 2 41V05 1.69E-05

1 23E-04 95E-04 4 33E-051 88&05 232E-05:!6 G 9:7E-Ob y u:4:48Efi^` s;2:48&0548E05 1 3E-051 4 95E-05avg . .. . . .. .

d
O

i

t^

w
^

N
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/m)

i^
H

EI

iocatlon ivyyl. isorii
--

1987 1988 1989 Average

Reeult

Ecror Reeult Ertor Reeult Error

2.6E-04 1.84E-04

<2.IE-06 9.2E-05 1.94E-05 9.59H-05 4.93E-05

9.64E-05 1 31ti04 1^1T'i0d _%- 7.67E-05 8.69E-05 1.17E-04

Co137 max 8.58E-04 - 7.12E-04 - 4.85E-04 - <6.8E-04 8.3E-04 3.97E-04 5.51E-04 621E-04

min 2.73E-05 - 2.49E-04 - -1.13E-05 - <8.7E-05 6.8E-04 -1.93E-04 4.70E-04 3.18E-05

avg 4.43E04 1.17EA3 4.40E-04 4.46E-04 2.55E-04 3.91E-04 2.7E-04 3.2E-04 1.09E-04 5.50E-04 3.03E-04

Pu-239 mu 5.47BA5 - 2.70E-05 - 3.64E-06

min 3.31E-05 - 1.59E-06 - 4.66E-08

e
"g ,,::43E5 ;,,;3OSEA5;^ 1.24E-05 2.20E-05 1.62E-06

U(total) ^ 2.00E-04 - 6.60E-05 2.84E-06

min 3.04E-05 - 1.5413,05 - 1.23E-06

avg 1.15E-04 2.40E-04 4.43E-05 4.44E-05 1.35E-05

- 1 11 05 60^ Ob 3:5dI ^}5 1_yU3^-05 ;? 2.71E-05

- <1.7E-06 2.6E-06 6.86E-07 1.SOE-06 7.42E-06
; ^.. ^ x.c .

3.02E06 63EA6 4.SEA6 ... SY)7ED5 , 3^g6F,06w>i 1. 5SOE-0

S .. E ^ N.s

- <I.IE-05 2.1E-05 557E05 2^5E-0So,.- 6.71E-05,

- <-8.7E-06 2.0E-05 8.70E-07 1.98E-05 7.84E-06

2.24E-05 1.5E-06 8.3E-06 t^:4IE-05 `.t:9^E03ia:: 3.97E-05

d

0

b^7 `o

A
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/m;)
Location N992 Page 14 of 17

1985 1986 1987 1988 1989 Avenge
RmIt

Radionuclide RmIt Error Resolt Error RmIt Eaor Reeolt Etror RmIt Etror

So-90 max 2.78E-04 - 2.78E-04 - 1.33E-04 - - - .'^$,02>r-04 2.07P04'-^ 2.58E-04

min 2.78E-04 - 5.04E-05 - ; 3.79E-05 - - - -0 .00003 6.14E-05 7.33E-05

.vg i:;.278EdM _; 2,50E^04 ." 1.60E-04 1.86E-04 8.52E-05 8.78E-05 ^ 2.7P^114 P. sl7i114 1_52E1M .. . i:03E04 l I.99E-04

Cm-137 enex -7.08E-04 - 1.15E-03 - 8.88E-04 - - - 4.09E-04 4.70E-04 3.48E-04

min -7.08E-04 - -1.S8E-04 - -7.54E-04 - - - -6.66E-05 4.73E-04 -3.43E-04

evg -7.08E-04 9.87E-04 5.06E-04 1.21E-03 1.87E-04 1.64E-03 <4.5E-04 5.4E-04 1.73E-04 4.77E04 1.22E-04

Pu239 nux 0.00E+00 - 9.23E-06 - 3.65E-06 - - - 8.20E-07 1.77E-06 2.74E-06

min 0.00E+00 - 1.04E-06 - 7.38E-07 - - - -0.00000 226E-06 3.56E-07

avg 0.00E+00 3.80E-06 629E-06 7.64E-06 2.10E06 2.64E-06 <5.4E-07 1.8E-06 -0.00000 1.66E-06 1.79E06

ro s ^ t ^^

U(totel) msx 2.03E05 - 6.71E-05 - 2.06E05 2.84E-05

min 2.03E-05 - 1.67E-05 - -1.77E05 - - - -0.00000 1.90E-05 3.86E06

evg 2.03E-05 3.36fi-05 4.23E-05 4.40E-05 8.62E-06 3.57E-05 Q.3E-05 2.5E-05 .,.,:. 2.10E-05

0

d
0
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCihn')

81

LAriJGUVlI 1V77J 13oIt/

Radionuclide

1985

Result Ercor

1986

Result &ror Result

1987

Error Result

1988 1989

Erzor Result Enor

Average
Result

Sr-90 mex 1.05E-04 - 4.33E-04 - 1.66E-04 - : 3:2E-04. . 1:413.04 '-.:-3.71Efi4 t^4$FfU..... . . ....... . ...._ ,.. . ^... 2.79E-04

min 1.05&04 - 1.38E-04 4.28E05 - <2.6E-05 9.5FA5 1.84E-05 7.23E-05 6.60E-05

avg t.O5E04 1.89F.04 304E04:`:T 2461;iW^^-^^ 1.0213-114 1.19F:04 1'7P,04 13E-04 1i33E41¢ ,-:^9731;{IS .= 1.63E-04

Ca-137 mex -5.45E-05 5.1513-03 - 1.28R-03 - . 7.1E-04_ . . 6.3P.04 T;$3P.194 =:'$ 89E-04... .. . ..... .......,. . .,.,. , .:: _....,: . . . ..::,. 1.57F03

min -5.45E-05 - 3.47E-04 - -4.92E-06 - <-9.7P.-05 5.2E-04 -2.96E-04 5.75E-04 2.99E05

Svg -5.45E-05 1.12&03 2.31E-03 4.1913-03 8.6513,04 1.23E-03 3.2E04 3.4E-04 2.76E-04 553E-04 7.43E-04

Pu-239 nux 9.82E-07 - 3.26E-115 - 7.48E-06 - S;Ol"r06 ,. .06 1.07E-05

min 9.82F.07 - 6.61E-06 - 3.05E-06 - <1.5E-06 2.6E-06 1.29P106 2.38E-06 2.69F-06

evg 9.82f'r07 1.97E-06 2.26E-05 2.36E05 5481"i316 453E-06 4 TI"itl6 3s2Ffi&s-_^„ 2.39&06 2.58E-06 7.IIE-06

IIctotel) max 2.645-05 - 2.16E-04 - ^ 1.42E-04 - 4.3ED5 <2:9E-05 ^ -*9.;3oFi0$ `a..3IE-OS 1.04E-04

min 2.64E-05 - 2.62E-05 - 2.462-05 - <9.92-06 2.0E-05 7.65E-06 2.05E-05 1.90E-05

xvg 2.64E-05 3.45F.05 9.76E-05 1.69E-04 6.OSF,05 1.IOF.-04 . 2.0E-05^ .ISSEOS;k2:M3tE^15 .:<^^43F.05.:;> 4.59}i-05

0

W
pN

?
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0 9 2 1 2 6 ^.3 t ^ 2 4 9

Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/m')

H

un:auuu Iv77v 1b OT 1 /

Radionuclide

1985

Recult Etmr Result

1986

Error

1987

Result Ettor

1988

Result &ror

1989

Result Enor

Average

Result

So-90 mex - - 139E-04 - 8.43E-04 - - 4.7)s-04 .7E•U4. .. 28#^-04 -: ^-2.09Eb4'--' 4.33E-04

min 1.39E-04 1.89E05 - . <7.8E-05 1.IE-04 4.76E-05 9.69E-05 7.09E-05

avg - '„139E.04 ?.244E•12 2.7213-04 7.67E04 2.3E^044 2.UEd4 i.39E-04 1:4tl1:iY4 ^^

Ce-137 max - - 6.41Ft14 - 4.64E-04 - 6 2E-04

- -

5 OE-04 -.?

-

1.80E-04 5.99E-04 4.76E04

tnin - - 2.74E-04 - -3.25E-04 - <-5.3E-04 6.5E-04 -4.45E-04 9.45E-04 -2.57E-04

avg - - 4.58E04 5.19E-04 9.02E-05 8.03E-04 2.4E-04 5.3E-04 -8.53E-05 7.01E01

.

Pu-239 tnax - - 2.40E-05 - 1.95E-05

.,... s ,:

.. .. ._ .... .,. . _ _._ 2.65E-06 5.49&06 1.34E-05

tttin - - 1.73E-05 - 1.98E-06 - <-5.6E-07 1.7E-06 -0.00000 2.23E-06 4.68E-06

',. avg - 9i2.06E05 ^ 948#:OG :> 7.26E-06 1.66E-05 2.6E-06 42E-06 1.20E-06 333E-06

.• ^ r «as. .:

II(toteQ max - - 6.42E-05 - 7.40E-05 - <1.0E-05 2.4E-05 7-99&05 3^62E05 5.70E05

min - - 4.08E-05 - 2.45E-05 - <3.3E-06 2.0E-05 2.71E-05 2.73E-05 2.39F-05

avg - ,,.; 5..25E-0$ 5` 3,315-05 .;. 4.14E-05 4.58&05 6,7fi-0iS „, 3,SB.i16 , d;59E-0^ ' 3:07605 :e= 3.6613-05

d
0

w
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P
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCihd)
Iocation N997 Paee 17 of 17

1985 1986 1987 1988 1989 Avenge
Result

Radionuclide Result Error Result Error Result Error Result Etror Result Error

Sr-90 mez - - 1.35F.113 - 7.17E-04 2,2E-04 :: t.t.l:r114 1:4tE-04': .:', 1,27$Od ^:<_ 6.07E-04

min - - 6.48E-04 - 4.77&l15 - <1.5E-05 7.2E-05 -0.00008 1.60E114 1.78E-04
r . +x

avB - - 999EdM>^X 9.93£(4 2.SIE-04 625E-04 1.41-04 9.71i05 y : 3.79E-05 2.77F104

Ca-137 max - - 2.31E-03 - 1.23E-03 - <5.9E-04 6.9E-04 2.53E-03 327E-03 1.67E-03

min - - 1.78E-03 - -2.64E04 - <2.9E-04 4.7E-04 -3.69E-05 6.68E`04 4.42E-04

avg - - 204&03=; 750E-04"°; 3.31E-04 1.30E-03 q:9B-(14 ,t'-04.^ 1.O1F^113 1.66E-03

Pu-239 max - - 3.09E-05 - 3.70E-05 - <3.1&06 3.3A-06 ,3^52G-06 :3991:-06--:,. .. ._._ .. .. 191E-05

min - - 429E-06 - 1.44&06 - <-5.6E-07 2.8E-06 -0.00000 1.47F105 1.29E-06

avg - - 1.76E-05 3.76E-05 1.47E-05 3.2213-l15 1.2E06 2.2E-06 5.51E07 7.47E-06 8.51E06

U(totil) max - - L38F.04 - 2.51E-05 - <3.5E-06 21E-05
;

L I,^61E04 .;;Bk87E05 E 7.6913-05

min - - 2.40E-05 - 2.04E-06 - <-5.1F06 2.0E-05 -0.00001 6.01&l15 5.24E-06

avg - - 7.IOE-05 1.33E-04 131E05 2.10E-06 -2.OFA5 4.9E-06 4.46E-05 5.69&115 3.1713-05

Source: Schmidt et d. 1990; Elder et e1. 1986, 1987, 1988, 1989.
Shaded Areas indicate a positive detec6on, the result is larger than the error.
Negative values indicate concentrations at or near background levels of radioactivity.
Dashes indicate no data are available.
An asterix indicates airtee wmpled one quarter only show the overall counting error rather than the standard deviation of the mean of quarterly composites. Only one reading was taken in 1988.

d
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Table A-2.7. Results of Air Monitoring for 1990 (pCi/m') Page 1 of 2

Location N158 Location N969 Location N970 Location N97t Location N977

Radionuclide Result Error Result Error Result Error Result Error Result Error

Sr-90 Quarter 1 4.57E-05 8.70E-05 2.85E-05 6.42E-05 9.79E-05 7.94E-05 3W;1i $:3911*5 -4.89E-05 7.12E-05
Quarters 2-4 3 68E-(1?i 2,2013•04 -5.98E-06 1.80E-05 2.55E-05 9.10E-05 1:15E-04

14
+}10^-05 8.25E-06 9.30E-05

Average ^OT^44 1^v4^U4 1.13E-05 4.11E-05 6.17E-05 8.52E-05 Jlil3b4 6<?JIi 0S 2.03E-05 8.21E-05

Cs-137 Quarter 1 1.39E-04 6.71E-04 2.50E-04 5.21E-04 -2.74E-04 5.85E-04 492S44 ^^11 44 -3.87E-04 6.14&04
Quarters 2-4 Z bSF,:-tF3 ?'SOE-Q+} 5.34E-65 5.50E-04 3.44E-04 5.20E-04 6;0^E{t4 3.3V^ -6.59E-05 5.00E-04
Average i 34)is t13 ? 111 ^ i 1.52E-04 5.36E-04 3.50E-05 5.53E-04 S 4i^ l}4 3^7413 04 -2.26E-04 5.57E-04

Pu-239 Quarter 1 _ . ; : 1.04E-06 2.19E-06 1.04E-06 2.67E-06 2.OOE-06 2.91E-06 2.02E-06 2.08E-06
Quarters 2-4

. , .
3 24E-06 4 90E-06 4.22E-06 4.80E-06 6 98$•06 5.87E-06 0.00E+00 9^ iE fl6 6 415E-{f5

Average 3.73E-06 3.90E-06 2.63E-06 3.50E-06 4{31i rQ6 2 7.91 Q6 ^9^bb ^ tGIMti6 5'88^ tI^ 4 241 tld

U (total) Quarter 1 9^^Aa X4$^!{35 444505 207I b5 4"i761rd5 I^2Ps0^a ^;,^^49.OS 73t7^OS 1'27^t14 ^'35l"itff5
Quarters 24 ^ t i[;il}5 S 30A^6 ) 9113 b5 4 OIIE 05 2^9E OS 4 40E-05 ^OpF O5 q80^ ^ 55) 03 7 SOky ^jfi
Average fr;02k°^5 L<1a4S 3 2IIT`rD5 12"4TrD5 ^^SE-05 ^.185 Fl5 ^ I7.^^415 I:69^ 0 Y 13^45 2,SY ErOS

d
0
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Location N992

Radionuclide

Sr-90 Quarter I
Quarters 2-4
Average

Cs-137 Quarter 1
Quarters 2-4
Average

Pu-239 Quarter 1
Quarters 2-4
Average

U (total) Quarter 1
Quarters 2-4
Average

iaute H-.4. i. xesutrs or fur

Location N978 Location N984

Result Error

5.14E-05 8.98E-05
1.43E-05 2.00E-05
3.29E-05 5.49E-05

-1.29E-04 4.79E-04
1.11E-04 8.70E-04
-9.00E-06 6.75E-04

9^bYt)^46 '4z563 Ob
5.87E-06 8.80E-06

omrormg ror lyyu (pt;yrn')

Location N985 Location N991.

Result Error

1.49E-06 2.31E-06
3°SOr<tfex Z. 1k^

Result Error

1,7aitE;^t14. 8 3̂7^ ti5.
2.87E-05 6.10E-05,Ay

3.97E-04 5.51E-04
2.38E-04 3.90E-04
3.18E-04 4.71E-04

9.27E-07 1.42E-06
9^^tfd S,SEt7ks^
S sY3li^tt^ ^56I1^06

0

2of2

Result Error I

3.94E-07 6.08E-05
4.32E-05 9.90E-05
2.18E-05 7.99E-05

-6.66E-05 4.73E-04
5.79E-05 9.30E-04
-4.35E-06 7.02E-04

-3.19E-08 2.26E-06

P, ^`.
4.84E-06 5.83E-06

Source: Schmidt et al. 1992.
Negative values indicate concentrations at or near background levels of radioactivity.
Shaded areas indicate a positive detection, the result is greater than the error.
The detection limits are as follows:

Mn-54 = 2.0E-02, Co-58 = 2.0E-02, Co-60 = 2.OE-02, An-65 = 4.0E-02, Sr-90 = 5.0E-03, Nb-95 = 3.0E-02, Zr-95 = 3.0E-02,
Ru-106 = 1.7E-01, Cs-134 = 2.0E-02, Cs-137 = 2.0E-02, Eu-152 = 1.rE-01, Eu-154 = 5.0E-02, Eu-155 = S.OE-02, Pu-238 = 6.OE-04,
Pu-239 = 6.0E-04, and U total = 1.0E-02.

Result Error

7^2^^ 132^^4
6.09E-04 6.90E-04

MW 4a1."

6.71E-04 8.58E-04
1.13E-03 3.30E-04
4<Ar^44 P"

C7
O

^

WHC(PUREX-4)/9-29-92/03386T.7
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)
Location 64

0

Page 1 of 16

1990 1991
Average

Radionuclide Result Error Result Error Result

Be-7 -2.06E+01 3.15E+01 2.25E+01

CePr-144 3.94E-02 5.62E-01 - 1.30E-01 8.50E-01 8.47E-02

Co-60 27E-0^ 2,93.E--0z 1, 2QF102 QE-0 8.64E-03
^ £'

Cs-134 W^^
^k?>,^M
^^UL E « b s ^ 3sZls} {!7 a^x^ ^<s",x3 2^t1E t101 « ^^^"k^ ^n^a14E (T^'H ^^zx 1.96E-01

Cs-137 2.37E+00 2,47E-01 3.50E+00 3.80E-01 2.94E+00

Eu-154 2.80E-02 1.50E-01 3.59E 02

Eu-155 5.30E-03 1.40E-01 5.22E-02

K 40 1.80E+01 2.20E+00 1.61E+01

Pb-212 - - 7.01E-01

Pb-214 5.34E-01
x '

Pu-238
^.^^ «

1111 M
dasa^M^'4 t.^ 4.16E-04

Pu-239/240 1.41E-02

Ra-226 - - 5.66E-01

Ru-106 -1.16E-01 3.51E-01 -9.10E-02 6.70E-01 1.04E-01

Sb-125 -4.55E-02 6.96E-02 -4.20E-02 1.60E-01 4.38E-02

Sr-90 2.82E+00 4.91E-01 ^QE^OS1 S,.bQE^I 3.01E+00

U-234 7.30E-01, , . - ^• ::.%. ..,.,e ^° ^^^A^:^;»:^,:. :^^`^^ >" ^v"^`^•.^3:
U-235 ^ 4}^:x^^^z&^..^'^y^^ 1.61E-02"..M >^;^,.. ^. E^^' w^ a ^ ^ ^ ^'' a`^E ^°a• ^§:r •^°h;8^r ^,
U-238

,^'.

^^ ^''^^^' 7.11E-01
'`sY"

' ^.: ^
U (TOtal) ^^^ ..

. .'

°r^ " s.,<....,.,.^
8.18E-01

Zn-65 1'x»,^zF^,^ .:9C1 ^z>:u>,.^°>s..r.z^,:zc^"^^k^'':.^2 F.^:,•.,,. 3.74E-01

ZrNb-95 1.75E+00 2.83E+00 -3.50E-02 2.10E+00 8.93E-01

C7
O

^ No

A

WHC(PUREX-4)\9-24-92\033 86T.8
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)
Location 65 Page 2 of 16

G
O

1990 1991
Average

Radionuclide Result Error Result Error Result

Be-7 -1.72E+01 5.30E+01 1.50E+01 3.30E+01 1.61E+01

CePr-144 -3.45E-01 7.64E-01 -9.50E-03 1.30E+00 1.77E-01

Co -60 9.58E 04 2.15E-02 m2e30E 02 1,60E-.02„ 1.20E-02

Cs-134 -3.16E-02 3.11E-02 ^= 2.01E-01

Cs-137 7.02E+00 7.13E-01 <7t11 I1k1%............^^«: 1.20E+01

-8.80E-02 1.60E-01 5.49E-02Eu-154 gk,

Eu-155 2> 02.04E-02

K-40 1.57E+01

Pb-212 -- - 6.33E-01

Pb-214 -- 4.77E-01

a:r 5.48E-04Pu-238

Pu-239/240 3.00E-02

Ra-226 -- - 4.31E-01

Ru-106 3.84E-02 4.18E-01 8.OOE-02 9.60E-01 5.92E-02

Sb-125 2.75E-02 1.10E-01 -2.20E-02 3.OOE-01 2.48E-02

Sr-90 2.93E+00 5.36E-01 J 8o 00 -01 2.37E+00

U-234 7.30E-01
^ §<xt^,^^x

U-235
R " ^.

U-238 ^''wd'1

<: 2.92E-02
^.. .S 7.57E-01«»..'^-^ay,..

7.04E-01U (Total)

Zn-65 . . ?;1:^1ttk^^^ -1.90E-01 2.50E-01 1.66E-01

ZrNb-95 -1.91E+00 3.00E+00 1.20E+00 2.20E+00 1.56E+00

WHC(PUREX-4)\9-24-92\03386T.8
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)
lA0aq0n bb S or lb

1990 1991
Average

Radionuclide Result Error Result Error Result

Be-7 -2.91E+00 6.34E+01 -3.30E+00 2.10E+01 1.62E+00

CePr-144 -4.60E-01 8.53E-01 6.40E-01 7.90E-01 5.50E-0 1

Co-60 W,E...,-0'2^a^,,,ax«^a^a3^O4E-02q a^.fr^9E02 ^3yB0E^ 2.33E-02

Cs-134 £^^3^69E 1Sk a^5^ ^^^ 6 i18F 0^ ^ ^^ â ^$ fi0fi ^117^^^^e ^^ 2dE (12^ ^ ^w; 2.28E-01

Cs-137 1.10E+01

Eu-154 -1.48E-02 7.23E-02 00_^-0 l̂ ^oy 2.09E-02

Eu-155 9d1E^{!^%^. 1.56E+01

K-40 1.50E+01 1.90E+00 1.56E+01

Pb-212 8.22E-01

Pb-214 7.06E-01

Pu-238 1.50E-04

Pu-239/240 8.19E-03

Ra-226 - -- -- -

Ru-106 1.11E-01 5.44E-01 -2.40E-01 6.30E-01 1.76E-01

Sb 125 !6Z^4^ .^,^.3.^r.Ol^ 6.46E-02
^s^ ^

Sr-90 fs^.`^1^^^ s,^'^`,:'.`Y3:<.t$^-lv^"E^'"<..<::^•^`a?`<:.4^'jâ : 1.82E+00^,^;x^..^:h.^i^ia. m`^^^i

U-234 7.50E-01
... ..^ ^' <'^.. ^`.,y^<Y,«Y,^`E^.

..^x^m•
:e• . c? E . , ^p.;,

ce:^,- 5 .6U 23 2 IE-02

U-238 7.28E-01

U (Total) 7.17E-01

Zn-65 -1.40E-01 1.70E-01 2.26E-01

ZrNb-95 -4.95E-01 3.39E+00 2.40E-01 1.50E+00 3.68E-01

0
O

ttl

?

R'HC(PUREX-4)\9-24-92\03386T.8
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)

00

Location b/ 4Ot 10

1990 1991
Average

Radionuclide Result Error Result Error Result

Be-7 1.34E+01 3.84E+01 -7.50E-01 1.20E+01 7.08E+00

CePr-144 -1.41E-01 8.65E-01 -7.60E-02 6.30E-01 1.09E-01

Co-60 4N7^,P., Q3^^a3 47-0z,^. 200E-02 4,10E 2 1.24E-02
'^E> G«.":<..<m.ir

^s
idq`>.

^
.<'YOIC".."..."m^:.a^"i.'e<`;3S>^,^.<`s:t:.g<$^^ ma<'w>§::w;>:q. s,"'^^`r:.'^<q` z̀';.:^^'^'.^A:«:m>:.

^^ A^i54E312^^ 1.97E-01Cs-134 ^05U-0^^ ^fiE I4 ^^ ^lE^}1,20 ^^^
"'aE&Yfi , lm e^><£ ^' fiN'r `> x <4 0'^^ e

Cs-137 7.70E-01

Eu-154 -6.26E-02 8.01E-02 1.20E-02 1.20E-01 3.73E-02

Eu-I55 ;5 -M^'
3.96E 02

K 40 ffn f"„' 1.43E+01

Pb-212 7.51E-01

Pb-214 5.72E-01

Pu-238 ^ S^gF^QS. 65^04^^_ W0^E-04: IE^^ -04' 6.77E-05

Pu-239/240 ^ 4.54E-03

Ra-226 ,. 5.56E-01

Ru-106 -4.02E-01 4.31E-01 4.OOE-02 4.70E-01 2.21E-01

Sb-125 4$-0 ^7¢^ 07 9.60R-03 0 -̂02 1.21E-02.•<;. . ,,:^ .. ^^a^
Sr-90 3^ :(?1^^r 9.00E-01

^ ^'
.

U-234 6.SOE-01

U-235 3.73E-02

7.57E-01U-238

U (Total) ^ 9.14E-01
..A...n. e : rn.. ' ^s^^^o' . ^ '>

Zn-65 ^ ^4t?RY$^T ^c 2.67E-0I

ZrNb-95 1.17E+00 4.05E+00 2.10E-01 1.70E+00 6.90E-01

Cy
O

W

WRC(PUREX-4)\9-24-92\033 86T.8
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)
Location 68

9

Page 5 of 16

1990 1991
Average

Radionuclide Result Error Result Error Result

Be-7 -2.48E+01 3.31E+01 4.60E+00 1.40E+01 1.47E+01

CePr-144 -1.17E-02 5.60E-01 6.30E-02 7.60E-01

Co 60 ^-5J6^ 0^3 2, 34E^^^^^

r

2

^^^ 1.08E-01

Cs-137 40E, 4.4313-01

Eu-154 -5.13E-02 7.37E-02 -1.30E-01 1.70E-01 9.07E-02

Eu-155 ^^OOE^-02 1.401z 1.65E-02

K 40 8.80E+00

Pb-212 - -- 7.5113-01

Pb-214 7.67E-01
M>Pu-238 6.85E-04

Pu-239/240 8.52E-03
Ra-226 -- -- 6.0313-01
Ru-106 1.20E-01 3.3013-01 -5.0013-01 5.80E-01 3.10E-01
Sb-125 8) ^. ^^86^^02 ^^801^02 )^SQ^^ 5.24E-02
Sr-90 2.17E+00
U-234 7.30E-0I
U-235 3.69E-02
U-238
it6.67E-01

U (Tatal) 5.91E-01
Zn 65

.`..
#w'^^Si1^^3: 3.36E-01

ZrNb-95 - 1.08E+00 3.5913+00 1.4013+00 2.0013+00 1.2413+00

O

bi

WHC(PUREXsI)\9-24-92\03386T.8
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)
Location 69

0

Page 6 of 16

1990 1991
Average

Radionuclide Result Error Result Error Result

Be-7 -3.55E-01 3.85E+01 -7.30E+00 1.60E+01 3.83E+00

CePr-144 3.66E-01 6.05E-01

OWN

^-01 7 60E 0, 2.73E-01
;'C>.^sm`^3^f^a. .P:.?^a:^"^'.,^^

^ ^^^
s^ ` •'> N.,^Co 60 8 _^̂ -0^ 12E Q2 l Ĉw^o^ a^. a^.IQ1 U2rsro;:.<y 4.41 E 02

K, ,.^ ^ ... t ^ ,^ <rM^z: ^ w s ,t?^
Cs-134 ^^ z 6̂^•02x^6T^Jls^^a^^^^7 54 :^^ ^,^^ 3.10E-01_ew
Cs-137 ^ 1^^fl^^^a u^^^ ^z?A.^.^llY«y^„i 1.93E+00

Eu-154 1.17E-02 6.37E-02 -3.40E-02 1.40E-01 2.29E-02

Eu-155 8 OOE-0 20E
W

6.36E-02
^as • ^>°^a . y5^^:,,,J:.g

K-40 ^",3>'^s^> r'<^:^fl1 sl £#1 ^37.^ r^s^ ^M1. 1.45E+01

Pb-212 -- - ' 6.82E-01

Pb-214 -- - 6.19E-01
M

Pu-238 -e:< ff;x 2.42E-04
^^y°^^;

^^M;^^ ^^^Pa-239/240 £ < 2.68E-03

Ra-226 - - 5.77E-01

Ru-106 -1.07E-01 3.76E-01 5.70E-01 5.90E-01 3.39E-01

Sb-125 L^ ^^ 2.62E-02

Sr-90 $^^##
y w(^'<tta:..<2'in.^e'.`.

"^ ^fnt^^^ 5.39E-01

U-234 -

^x.."it^^^T•.•GiF:>^"N>mie»^'`S.y1+^i,^• ..W. F^ .Q'^'a'iq'.i^ ej`^`:`^'a:'^..

^«s: . ^; "^`^"'<^^-". ^•« 9.70E-01
^+' ^sra ^,., ^^<^g;«.^;<;>;,..>,.^,^>,y y^<r.:^:^. ^,..-0'•:

. ^„t^,'i^..^fi,i. _: ' .^z^ .. ^..^" ». • ^'^.^.^:^'<s.. ^E;,.:^.?^'°..: ^;^^;^..:y< ^ £...:.v:.^.«:
U-235 s^z^^^^^^^ ^r^^a s^a : >^^ < 3:^stlf,«^'^:r<^>^ ^y.: . :s .:.^^3^3^£'•^ ' 1.94E-02z^,........_.^<.^' .^ v^ ` < ^^ '>:ae».•..., • °^ • .^:, ^>
U-238 9.41E-01
U (Total) 1.15E+00

Zn-65 3.97E-01

ZrNb-95 -3.08E+00 3.54E+00 O.OOE-01 1.80E+00 1.99E+00

C

^

^

WHC(PUREX-4)\9-24-92\03386T.8
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)

oo

i.uc:auon iU /otlb

1990 1991
Average

Radionuclide Result Error Result Error Result

Be-7 -1.87E+01 2.69E+01 1.20E+00 1.10E+01 9.41E+00

CePr-144 7.97E-02 4.81E-01 3.40E-02 6.80E-01 5.69E-02

Co-60 E^2 Q^4F^03 ^. QOE 2 1.21E-02:>.F;„» :y,. 3r....::<'..^'
Cs-134 a^.EK12^^ g^^a 6.31E-02

Cs-137 ,.rsxx 4.23E-01

Eu-154 - 1.11E-03 5.89E-02 -3.50E-02 1.20E-01 1.81E-02

Eu-155 ^ a^,4, 50 01_ 0 01„ 3.55E-02

K 40 ^?^^^ 8flk^^13a^^^^^^^OiY 1.63E+01

Pb-212 - - 6.43E-01

Pb-214 5.54E-01

Pu-238 ^IM
I.OlE-04

Pu-239/240 ^,'SWO., '.-R NER$s7#tEfili^;w^v^' 3.17E-03

Ra-226 5.48E-01

Ru-106 1.19E-01 2.59E-01 -5.90E-02 4.90E-01 1.25E-01

Sb-125 1.76E 02 5^3 -02 ^^^0^ 03 80) 07 1.04E-02

Sr-90
QR' dy' 1SF^'^,^c.r

>:.z'..,. ^3s^t;: i^>'::i:.. NO 4.60E-01>:<^.^' ^^.^<.^',,:rox>i >.w^^3f ^'^'' ,; a,3^ v.,:,;£2.•;-^^"^' °S'.8..<^..o>. 3.. g

U-234 7.50E-01
U-235 3.58E-02

MU-238 7.97E-01

U (Total) ."{^"^ 8 52E-01
>'1'2<n^... ' F ^

Zn-65 k, ^^- 2.97E-01^^^^

ZrNb-95 1.04E+00 2.93E+00 -3.20E-01 1.60E+00 6.80E-01

C7
O

^ No

A

WHC(PUREX-4)\9-24-92\03386T.8
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)
Location 71

0

Page 8 of 16

1990 1991
Average

Radionuclide Result Error Result Error Result

Be-7 s#^ 2$4E^)^ ^^^ 1SE^ 0 A y ^4.00E-0k^sI,<a 1 1.2013+01 1.2913+01
CePr-144 ^z «5:.15^ tl1s^, ^^«4.7,4E (I^. M^E»^ 4.6013-01 8.00E-01 5.0313-01

a 1.5613-02Co-60
^n'.,^̂,u>,^^^,.>;,,>.:^t^.ro^02 O

Cs-134 ^ e^ 82E^^^^^ ^OOFD^$^̂ 1.36E-01
Cs-137 5.0413-01
Eu-154 -3.91E-02 5.1913-02 -4.3013-02 1.30E-01 4.1113-02
Eu-155 ^0 -03 Oly-01 2.71E•02
K 40

Pb-212 -- - 5.7713-01

Pb-214 - 4.81E-01

Pu-238
^.z^^^y^`,

g^" .23E-05^^ r>
^^

Pu-239/240 m^.F Y ^
8

,. tT4E 2.12E-03

Ra-226 - 4.01E-01

Ru-106 8.6313-02 2.36E-01 IMM', 3.5813-01

Sb-125 932E-03

Sr-90 ^ ^15tS^^ a . « . ^13fT^t43< [ 7.27E-01
iJ-234 ,e> 8.$0E-01^
U-235

r. e^ ^k «^^... ^...., ,.^... '
^'a^:'"'- 5.17E-02. Az^„ ^• ^iR^^.^^

^., . ^
»^ <^<a`. a':«<.,'r'[ . . . . . . . . ,.?;n»:G-U-238 5131

°i:
tt

u o:«^r, <;^,.... y^ : « ^ ^-<^c .^'^ ^':.^^. ro,c.,^e;,,«w^,^[°^•'^^Ifi^177^;zst>. 9 ZSE-0I
U (Total) tl•'a' .«,

a.,,,.5^..
... .

^. ^T.' ^' '„
>.,^„ .

:7::.'. `w,<&>5m'`^,,,>,^"„m,earTi^I^4!` 3 . 39E-01
ZrNb-95 1.13E+00 2.5913+00 2.9013-01 1.70E+00 7.1013-01

O

w N

t

WHC(PUREX-4)\9-24-92\033 86T.8
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)
Location 72

I*

Page 9 of 16

1990 1991
Average

Radionuclide Result Error Result Error Result

2, pa- s ^sw",^'G^.w3^>'^E ^ ,<3 4x?+•^is'

Be-7 ^ $d3^{9tT^s^^w^^ 32^ftI^^ ^^^ 9.60E+00 7.80E+00 9.52E+00

CePr-144 VIMMFI04I>'- -4.20E-01 5.50E-01 2.65E-01

Co-60 1 6E-02

••£

31E;02 c3' 8W4oE-03 .10E^^ 1.13E-02
..',^.<y-a^^^a,vor£S.^^c^,.^

^^ ^°%^^.^,'w^`,^•'j....":^»^. ",3'$.'<9:`.<:"^

Cs-134 ^52E^2^ U^s^2z1$E^^^^ I.SBE-01
^^^^ a^ta ra s a^ z ^ u

Cs-137 ^ & »5 ^^) d^^9. m^^ ms^^ Z3^^.,z, ::^r br. c. «« [:8131s if27 ^ ^ ^.« 3 9C}l ^, «.:a 3.02E-01

Eu-154 2.01E-02 7.69E-02 5.10E-02 8.70E-02 3.56E-02

Eu-155 5^,,80E-02 8.001;-0 6.46E-02
^s' ^...k'^<'s"^.` ,^,^:3r.>^k.,'.,.. ;€.

K 40 ¢^ .O ^^^t])^:^^€o III^^${k^^fll2 wz^ 1.39E+01

Pb-212 - - 5.59E-01

Pb-214 -- - 5.02E-01
^

Pu-238
^^&: ^Kn^^ ^ ^3^ 4.86E-04s ^

Pu-239/240 1. 16E-02

Ra-226 4.53E-01

Ru-106 4.70E-02 3.48E-01 1.49E-01

Sb-125 S 88F^-02 5 40^-0 80^-0^ 5.64E-02
^ ,^

<0•. <^Sr 90 t1^ ^. ^ ^.. 's^:. ^^?^^^ 4.52E-01^ 4^^ ,,,,.:^

U-234 5.50E-01

U-235 2.45E-02
<C:^.,..azŝ Y^.^`,^,^"..<^^%{wy^'^»`'^;w^.,;...-^.>...<.,„^ , . ^ C ^r • <..w C^

•w .<a:H,, .^a)>.,^<i.r<:8.<8>,. ; ^p, .̂ r'6:.>.;^,»:<..<c».4<w.». `4` `^`".5 c^..._< z> ^,..

U-238 6.48E-01

U (Total) 6.86E-01

Zn-65 2.19E-0I

ZrNb-95 -1.08E-01 3.94E-00 -6.20E-01 1.20E+00 3.64E-01

C7

W

52

WHC(PUREX4)\9-24-92\03386T.8
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)
Location 73

Be-7

CePr-144

Co-60

Cs-134

Cs-137

Eu-154

Eu-155

K-40

Pb-212

Pb-214

Pu-238

Pu-239/240

Ra-226

Ru-106

Sb-125

Sr-90

U-234

U-235

U-238

U (Total)

Zn-65

ZrNb-95

-8.30E+00 2.60E+01

WHC(PURE&4)\9-24-92\03386T.8

6.70E-01 9.20E-01

,^1^2A^-02 7 Q2^ ,^

d+d^^

7.50E-02 9.60E-02

29E„Q2
:3t3^

MA^:^2^;^:<,<a,s,:^^''

^F 6Q ^Q 2,̂09"'.'y^

^^^^".^° ^^^$"^^v'ry^,,'^'^.w''m`a.``$6;^^a

^^^ s ^„^ ^5ryy ^
15`VJ[^.E^.^A..

Page 10 of 16

1.81E+01

8.40E-01

9.83E-03

1.16E-01

1.88E+01

9.90E-02

6.62E-02

1.22E+01

5.24E-01

4.73E-01

3.31 E-03

9.01E-02

5.05E-01

1.43E-01

6.50E-02

5.75E+00

6.60E-01

1.87E-02

7.36E-01

7.91E-01

2.95E-01

3.30E+00

C7
O

-1.88E-01 7.82E-01
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)
Location 74

0

Pase 11 of 16

Be-7 -6.82E-02 3.53E-0t

CePr-144 -1.51E-01 3.68E-01

Co-60 2 2.388-0^:&^a.
Cs-134 WOc^wey^,,^^^.-^1^,A^

Cs-137 ^S^

Eu-154 3.51E-02 8.16E-02

Eu-155
^24<^w

K-40

Pb-212 wd^[1iHN

Pb-214

EPru-238 ^ ^ :^^3
^

Pu-239/240 cz"a8

Ra-226 - --

Ru-106 1.10E-01 2.40E-01

Sb-125 2a5^4 0_3^02.
:.^;; ,.Sr-90 . s ^^

U-234

U-235

U-238

U (Total) ^^ I€4#^ 9e 5 ^

Zn-65

ZrNb-95 -5.98E-02 8.15E-02

-5.30E+00 1.70E+01 2.68E+00

1.30E-01 8.00E-01 1.41 E-01

3 6QE-0^ 6 30E-0^ 2.97E-02Mr^
^sa
^

1.18E-01

l'«" ^ :^8.40E^k1:s1'^,c^%>.cho^<« L;'S1kL`+"-^€ ^"<:3:sa$ 7.36E-01

-1.60E-02 1.60E-01 2.56E-02

' M^^^^ 1.57E01

- - 5.68E-01

1.63E-04
^^^

^.o'A'F;>:

^«?:.w9lE}E4^;"^« «^ ^^^;:^4E1YSL^^ 5.98E-03

-1.70E-01 5.80E-01 1.40E-01

3,70E Q2 1 gS1E^ 4.58E-02

9.18E-02

B.OOE-01

1.65E-02

6.84E-01

- - 7.02E-01

-1.50E-01 2.30E-01 1.19E-01

-1.80E+00 2.10E+00 9.30E-01

Cy
OM

^ No

?

WHC(PUREX4)\9-24-92\03386T.8
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)
1.()cauon ^J . raPe lc o1 10

y

o,,.,o

Be-7

CePr-144

Co-60

Cs-134

Cs-137

Eu-154

Eu-155

K-40

Pb-212

Pb-214

Pu-238

Pu-239/240

Ra-226

Ru-106

Sb-125

Sr-90

U-234

U-235

U-238

U (Total)

Zn-65

ZrNb-95

1.24E+01 2.71 E+01

4.36E-01 5.17E-01

u^ ^ Q.^E-0^?^^^^^,,^â ^`
26Ee02 ^;^^

^'m,.^T̂ ^5.^^.'^l:^^T^Erya"^^7•i^"r^^^^p^^

^yz.fi"^ L
py, k..aẑ<j ^̂̂ ^^^^s^¢ p..^ £̂:.a(y a^ ^^^

^^^Q'd.^^J,FL6,qA34.C?`,YF/+/Li.AY^^.L'-V2.L:M 1<^Y:,S^.x..

-8.76E-03 5.97E-02

-1,44E+00 2.85E+00

-9.00E+00 1.00E+01 1.07 E+01

-3.20E-02 6.10E-02 2.34E-01

a^^^ ^ 1 SOE-02 < ^^QF^02 1.26E-02^^
^k s Ma ^^^ ^^^

r g,^, 4g .^'41^^01 ' 5 9^1E ^ m x^^ 2.53E-01a m
^ ^^^ ^UE F^Uft s^;̂^ ^^ ^^x^) SOE^T.I^^; 1.04E+00

-1.70E-02 9.50E-02 1.29E-02

z^̂ e^a^^^"^3^^^^^. ' .:^E^9^^^^ 0^^

2.55E-02
.. 1501s: s ^;,.lr?Ul ^tY1C:u^s^^^ w^ ^^A%^ 1.59E+01

^ay.^"^i^,^^,.,`^,^'':'c.."^,.:.^."<'.^jj',^.'??'<^^'^'.`^:. ",.£''^'^^''^
^'^'^ _^^^^^ ^^^Fl^b3. ^^,:^ ^E^UE^kF^^ ." 1.37E-03

^.r,c^:Y'Mtu'^:9:,.ui£p^: e,<sY<b, .Fa:,.:<^.;^E^;yriVO::f,"z`.:,,anSp.«..^^

^^°^:4f)^ 42^^u^^^6^^ ^td^^^^ 2.74E-02

-1.70E-01 4.10E-01 6.10E-01

4^^E -0. 2.71E-02
1^...^.,^•.., e.. . E' , ^a^:^ ^.?^`.

''^^:s?^^i^^4&^9 ` ^.. ^.^a ;: .: . 1r;^Y2%^i.^uu 1.09E+00<s_<.< ^ <^e^,.. ,..a.^^:,..<a^`^^^`,£°P^^e^'^ EEr^.^^s;:s.>.^:^^ar6^^
3'^^^^ x ^^ <S:^CFr; ^isW <gk^
^^^ ^^^...:. . , ^.^.:a :^^ e

^u`^a^'
<^^'s^^' .^fi3E (I^y^ : ^ 8.90E-01

as z^<^^x^^ ^^^,^..
^' ^ ^: "'.`^a ' .;^ _ 2.39E-02je^Z'O^^'w"?w"^^.^^^ry:.e+«^,;?.^>»^.q.,..^.^'.^.^.^.^;'^?^`^.

^^°^ :.'^ ^^a^' ^ ^s ^^''^^'rc^a;,,,,:^,^+i3t^^^tt7:;.^r^;a:^^^^^^4^<;^^vPo°:^t,. 7.56E-01

^^F^^^fl^^^^ ^^^^^^te^^^ 4.06E-01^" >.m.

7.80E-01 1.20E+00 1.11E+00

C1
O

^ ^

^ N

^
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)
twlVauVU iv rage 13 of 10

1991

Be-7

CePr-144

Co-60

Cs-134

Cs-137

Eu-154

Eu-155

K-40

Pb-212

Pb-214

Pu-238

Pu-239/240

Ra-226

Ru-106

Sb-125

Sr-90

U-234

U-235

U-238

U (Total)

Zn-5

ZrNb-95

-5.87E-02 5.4313-01

9 OSE-r04 2„L4E02--

g^^93F-0^a
a' `3I'"

^s^^728E
.a
0^

^ s «&'c# `'^'

^>
-1.00E-02 5.87E-02

^^

ŷ ^^Q
"^^^i^^i'.1Laa^'

•''^'^'"4^`dn.'^^'^'.^m&`1:i^g.L"'...9i.^E,s^^`'.^^i,^^,.^.w...^..A"

1.89E+00 2.86E-00

-1. 80E-01 8.60E+00 1.64E+01

-7.10E-02 5.50E-01 6.49E-02

4.75H-03

5.67E-02

1.96E-01

Wg..Z 3 50)%-02 IAOEQ1 2.25E-02
P. ^

s ^o ^ ^ ^. ^^ 9.80E-02^;^

,,.ox^.^ 1.36E+01

7.43E-01

- 5.85E-01

4.60E-04 2.10E-04 5.85E-04

5.9013-03 9.00E-04 4.08E-02

- -- 5.84E-01

8.00E-02 4.40E-01 8.76E-02

"OE^^ 6.27E-03

^^ 4tiErIIY 2.16E-01
^"

....s!£ <.: ^^Y.^,^^^^ •. ;,. wi ::^
Y....g..<^.^(1^)^, 7.20E-01

80
`

^,-01^ ° 2^80E-02 2.7513-02
ma^p a^, a^'^ ,^V=

^°'•13)^1:x^'`,^.^ 7.80E-01s^.s4!a^''s>^.1^^1;1L1

^ 9.11E-01
'^ r&^',^.s

;^.:., ^^•^;^t>f90^1 2.58E-01

1.0013+00 1.40E+00 1.45E+00

Cy
O

i C"
W

WHC(PUREX-4)\9-24-92\033 86T.8

9.51E-02 2.61E-01

;
^^«k^' :̂sa..M
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)
Location 77

i

Paee 14 of 16

Be-7

CePr-144

Co-60

Cs-134

Cs-137

Eu-154

Eu-155

K-40

Pb-212

Pb-214

Pu-238

Pr-239/240

Ra-226

Ru-106

Sb-125

Sr-90

U-234

U-235

U-238

U (Total)

Zn-65

ZrNb-95

-6.19E-02 4.14E-01

-7,̂ X'."^ 2u00E-0k

j^.ps ^ ^V1^N wwS ^^k^°" ^^`a3'

W^ ^sbOE OFzs ^:`m;z ^,4z8SE-02m^^`

-1.60E-01 7.50E+00

-3.20E-01 5.40E-01

8J0E-03 ^^^ 80E-02M
'

e^wY^J !M1I^F . ?^

1 $0E,03 8 40E-"'O

r a®Y+.w
G„c

,,S wyF:%: S^
.
^

^^^^ ^ w^7.^, ka,;^.::.. ^^^^a^"..^i'`....f< " ^^

1.O1E+00

1.91E-01

7.60E-03

1.94E-01

4.79E-01

6.40E-03

3.43E-02

1.48E+01

5.96E-01

5.46E-01

5.78E-04

1.50E-02

5.28E-01

1.62E-01

5.74E-02

1.48E-01

7.20E-01

3.60E-02

6.96E-01

6.74E-01

1.93E-01

2.07E+00

ti
O

d^

12
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-1.23E-01 2.92E-01

^.,^„..^. .,^^.
Etr^..k^^ .^aY ^^ ^1^C6^'s11I^2^^m3 e:^ #a

3.20E-01 1.10E+00
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)
T nratinn 7R

^

TM..o tS..F14

0

Be-7

CePr-144

Co-60

Cs-134

Cs-137

Eu-154

Eu-155

K-40

Pb-212

Pb-214

Pr-238

Pr-239/240

Ra-226

Ru-106

Sb-125

Sr-90

U-234

U-235

U-238

U (Total)

Zn-65

ZrNb-95

-1.31E+01 3.2213+01

-2.7513-02 5.92E-01

37E-03 &31jk2^ ,`.w.r<i^,. ;^,"""^.' .^,".;v.•x'"...`
'

<&&^^ .,a^ ^'^^E`r',fl2a,^a.,;<;^

-2.29E-02 8.80E-02

1.6813+00 3.8213+00

-6.7013+00 1.20E+01 9.9013+00

2.10E-01 6.90 E-01 1.1913-01

2.,..E-02n4.0013-02 1.8213-02

1.7513-01

.^ 2.4013-01 1.35E+00

-2. 60E-02 1. 20E-01 2. 45E-02

^,J^^-02 ^^^ 1^^0)w^l a 3.74E-02

tSQs.-;^ 1.80E+01IN

- 7.83E-01

6^^o^ ^ .46E-01
iI ^ ^ J^ r^A^....a^ ^.: ? .. < 1.1 OE-03

^a ,»...^ M^< "^I .
4.32E-02

- 6.20E-01

-4.80E-02 4.70E-01 4.9713-02

^301 -02 OQF^ .

^

2.9613-02

3.05E-01

8.90E-01

2.18E-02

9.40E-01

7.58E-01

^^^?st^3S£1^x^af>^x^X^i^^(1VI^ 4.35E-01

-1.30E+00 1.40E+00 1.4913+00

C7
0

w
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5.1213-02 2.61E-01

^ 1,
^^'^ '^^^,.mta
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Table A-2.8. Results of Soil Sampling for 1990 and 1991 (pCi/g)
i.ocanon iy It, OI 10

1990 1991
Average

Radionuclide Result Error Result Error Result

Be-7 -1.65E+01 5.08E+01 1.40E+00 7.50E+00 8.95E+00
CePr-144 5.91E-02 7.28E-01 -8.20E-02 5.20E-01 7.11E-02
Co-60 6.10E-03

<^^Cs-134 0:<e a^s>: R7ti1^^ : 3.16E-01
Cs-137 1.66E+00
Eu-154 -4.OOE-02 9.90E-02 8.20E-02
Eu-155 ^s^. 6.75E-02
K-40 ^^ 1.35E+01
Pb-212 - - 6.43E-01
Pb-214 ^^ ^^ ^ ^ 7.25E-01
Pu-238 2.87E-03
Pr-239/24-0 9.20E-02

Ra-226 - - 5.93E-01

Ru-106 1.SSE-01 4.92E-01 -3.70E-02 3.90E-01 9.75E-02

Sb-125 6 Q2^-0 Fr^^ 2.83E-02wcm ^ ^ : z-^
Sr-90 ^8

y^ y
2^I)-t^1^ 1:53Ii1^ 4.81E-01

u-234 7.50E-01
2.39E-02U-235 ^^^it±lTr-M.

i1-238 ^aa^^Scs^T^1^^' liS^^^•, 7.71E-01
U (Total) 9.15E-01

<. m
Zn-65 ^ :5t3 ..... „ _, rS"E14 5.56E-01
ZrNb-95 2.81E+00 4.39E+00 -6.70E-01 1.20E+00 1.74E+00

Source: Schmidt et at. 1992
Negative values indicate concentrations at or near background levels of radioactivty.
Shaded areas indicate a postive detection, the result is great than the error.
The detection limits are as follows: Mn-54 = 2.OE-02, Co-S8 = 2.OE-02, Co-60 = 2.OE-02, Zn-65 = 4.03-02 Sr-90 = 5.0E-03,
Nb-95 = 3.OE-02, Zr-95 = 3.OE-02, Ru-106 = 1.7E-01, Cs-134 = 2.OE-02, Cs-137 = 2.0E-02, Cs-137 = 2.6E-02, Eu-152 = 1.1E-01,
Eu = 154 = 5.OE-02, Eu-155 = 5.OE-02, Pu-238 = 6.OE-04, Pu-239 = 6.OE-04, and U total = 1.0E-02
Dashes indicate data are not available.
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t
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Table A-2.9. Results of External Radiation

"^.

^r)

f`P?

^

^fl

e,'V

C'd

0%

^

rvmomtoring 1LUS (mrem/yr). rage i oi J

Average
Sampling Location 1985 1986 1987 1988 1989 Total

2E 5: 218-E-12B
Max 84 108 125 123 -
min 72 73 85 98 -
Total 79 88 100 110 - 94

2E 6: 200-E NE
Max 85 101 132 119 -
min 64 72 83 92 -
Total 77 83 101 103 - 91

2E 11: 218-E-12B N
Max 97 96 112 134 128
min 69 80 83 107 92
Total 85 89 97 117 114 100

2E 12: 218-E-12B E
Max 85 100 103 119 --

Min 68 74 69 93 -
Total 78 84 88 105 -- 89

2E 17: 241-C TF W
Max 104 121 122 134 140

min 76 83 92 108 104
Total 89 98 104 12 119 107

2E18: 241-CTFE
Max 102 124 137 139 --
Min 84 90 104 117 -
Total 96 109 115 125 -- 111

2E 23: PUREX N
Max 100 135 132 138

min 67 81 90 65 -
Total 85 107 106 115 - 103

2E 24: PUREX NE
Max 112 129 131 148 -
min 85 94 100 70 -
Total 100 111 117 114 - 111

WHC(PUREX-4)/9-23-92/033 86T.9

A2T-9a
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Draft B

Table A-2.9. Results of External Radiation
Monitoring TLDs (mrem/yr). Page 2 of 5

Average
Sampling Location 1985 1986 1987 1988 1989 Total

2E 29: PUREX S

Max 73 96 92 104 -
Min 64 68 75 64 -
Total 68 77 84 89 - 80

2E 30: PUREX SE
Max 76 85 94 114 -

Min 63 68 71 65 -
Total 68 78 81 92 - 80

2E 35: 200-E S

Max 80 93 96 111 -
Min 62 68 74 59 -
Total 70 77 84 89 - 80

2E 36: 200-E SW
Max 75 96 90 109 124

Min 58 66 75 62 72
Total 67 77 81 89 96 82

2E D: 216-A-29 Ditch E
Max 94 116 108 122 120

Min 69 79 84 72 100
Total 81 91 96 103 111 96

216-A-29 Ditch
Max 90 92 91 114 124
Min 67 72 71 62 84
Total 75 81 81 90 105 86

216-A-36B Crib #1
Max 80 89 87 110 132
Min 69 70 56 56 76
Total 74 82 77 88 110 86

216-A-36B Crib #2

Max 127 135 89 104 128
Min 90 99 55 54 96
Total 107 120 79 83 112 100

WHC(PUREX14)/9-23-9 2/03 3 86T.9

A2T-9b
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Table A-2.9. Results of External Radiation

^G1

1?

t'?

^

^

^

tRt

Cr

0

Monitoring TLDs (mrem/yr). Page 3 of 5

Average
Sampling Location 1985 1986 1987 1988 1989 Total

216-A-10 Crib #1
Max 82 99 92 110 136

Min 70 73 71 59 88
Total 74 83 83 88 112 88

216-A-10 Crib #2
Max 76 96 89 107 108

Min 85 63 72 51 88

Total 67 77 82 84 101 82

PUREX #1
Max 73 98 91 117 120

Min 66 60 74 51 88

Total 69 77 83 88 106 85

PUREX #2
Max 80 118 101 110 124

Min 68 67 78 52 76

Total 73 90 88 88 103 88

PUREX #3
Max 84 119 98 105 128

Min 67 70 81 70 76
Total 76 98 90 90 105 92

241-A TF. #1

Max 278 272 264 295 348

Min - 176 237 210 176 200

Total 230 248 237 233 273 244

241-A TF #2
Max 178 137 156 153 1812
Min 133 111 127 97 136

Total 154 121 138 123 562 220

241-A TF #3
Max 119 119 126 151 2840

Min 112 86 107 96 116
Total 115 101 118 129 1158 324

WHC(PUREXI3)/9-23-92/03386T.9
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Table A-2.9. Results of External Radiation

`•i

t^'?

^

NO

N

40

Monitoring TLDs (mrem/yr). Page 4 of 5

Average

Sampling Location 1985 1986 1987 1988 1989 Total

241-A TF #4
Max 93 107 113 140 9636
Min 82 90 93 86 112
Total 88 98 102 119 2545 590

241-A TF #5
Max 81 97 104 119 140
Min 74 66 77 80 108
Total 78 79 89 101 125 94

241-A TF #6

Max 109 111 108 126 164
Min 72 73 84 77 100
Total 88 91 97 106 125 101

241-A TF #7
Max 240 133 149 149 196
Min 85 125 110 110 108
Total 127 129 120 132 151 132

241-A TF #8

Max 6348 1918 2036 2778 3832
Min 1956 1393 1535 1316 1660
Total 4693 1721 1781 2212 2519 2585

241-A TF #9
Max 775 823 809 864 844
Min 353 657 438 464 652
Total 555 748 666 616 740 665

241-A TF #10
Max 1585 1418 832 1075 1316
Min 463 822 649 453 848
Total 899 1045 729 742 998 883

241-A TF #11

Max 120 141 125 150 152
Min 20 99 103 104 108 _

Total 81 120 115 122 136 115

WHC(PUREX4)/9-23-92103386T.9

A2T-9d
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^ Table A-2.9. Results of External Radiation

CO

.,^

1`P)

M

^
<e>

N

C%j

i3^

rvlomtormg ilavs kmrem/yr). rage :) or :3

Average

Sampling Location 1985 1986 1987 1988 1989 Total

241-A TF #12

Max 697 130 156 146 140
Min 118 117 92 112 108

Total 281 123 122 129 131 157

241-A TF #13
Max 147 144 146 131 240

Min 98 113 92 108 124
Total 127 127 121 120 165 132

216-A-30 Crib #1

Max 85 94 99 105 116
Min 66 68 77 68 76

Total 74 82 88 92 100 87

216-A-30 Crib #2

Max 77 80 90 105 128

Min 68 62 74 63 84
Total 72 74 81 89 105 84

216-A-37-1 Crib #1
Max 76 90 105 112 116

Min 70 70 76 69 84
Total 72 81 89 94 100 87

216-A-37-1 Crib #2

Max 84 101 83 120 128
Min 68 68 77 66 88

Total 74 81 80 96 111 88

216-A-8 Crib #1
Max 121 114 113 117 124
Min 105 97 88 73 84
Total 113 106 99 103 110 106

216-A-8 Crib #2
Max 118 137 140 154 196
Min 103 96 101 98 72 _
Total 112 122 118 133 134 124

Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989.

Dashes indicate data are not available.

0
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Table A-2.10. Results of External Radiation

fS^

M

17

^

^-^

t^?

CS

U

Momtonng mvs lyyu ana iyyi kmrenvyr). rage i or 1+

Location 1990 1991 Average Total

215: 200-E SE
Max 108 109
Min 92 70
Total 96 90 93

216: E-67 Baseline Site
Max 112 110
Min 88 78

Total 101 91 96

217: 216-A-37-1 E
Max 116 107

Min 100 81
Total 107 95 101

218: 216-A-37-1 N
Max 124 103

Min 96 73
Total 103 93 98

219: Grout Facility

Max 116 115

Min 100 72
Total 107 97 102

220: N of Grout Vaults

Max 120 121
Min 92 80

Total 103 102 103

221: Grout Facility
Max 118 111
Min 88 83
Total 95 98 97

222: 216-A-29
Max 104 108
Min 88 0
Total 98 67 83

223: 216-A-8 S
Max 120 122
Min 100 90
Total 106 107 107

WHC(PUREX-4)/9-24-92/03386T.10
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Draft B

Table A-2.10. Results of External Radiation
Monitoring TLDs 1990 and 1991 (mrem/yr). Page 2 of 4

Location 1990 1991 Average Total

224: 216-A-8 E
Max 132 114

Min 100 78

Total 121 100 111

225: 216-B-3-3
Max 152 157

Min 92 88

Total 119 130 125

231: 218-E-12
Max 116 112

Min 100 71

Total 105 101 103

234: 221-B NE
Max 140 133

Min 96 101

Total 114 120 117

242: 216-A-10-1
Max 112 105

Min 92 69

Total 99 91 95

243: 216-A-10-2

Max 120 111
Min 96 69

Total 107 94 101

244: 216-A-36-1
Max 112 123

Min 92 75

Total 100 100 100

245: 216-A-36-B-2
Max 120 i 11

Min 88 76

Total 100 96 98

246: 202-A SE
Max 112 104
Min 96 81

Total 100 95 98

WHC(PUREX-4)/9-24-92/03386T.10
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Table A-2.10. Results of External Radiation
Monitoring TLDs 1990 and 1991 (mrem/yr). Page 3 of 4

Location 1990 1991 Average Total

247: 202-A-SE
Max 108 122
Min 96 78
Total 104 102 103

248: 202-A Parking Lot
Max 280 115
Min 96 0
Total 194 57 126

249: ATF tl1
Max 332 335
Min 136 284

„r Total 216 304 260

250: ATF JY2
Max 160 159
Min 116 119
Total 132 143 138

^ 251: ATF #3
Max 144 141^
Min 108 93
Total 122 125 124

k 252: ATP #4
Max 140 130
Min 100 89

^ Total 113 115 114

253: ATP //5^
Max 124 120

0,,, Min 104 84
Total 110 107 109

254: ATP #6
Max 128 127
Min 96 93
Total 116 109 113

0
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Table A-2.10. Results of External Radiation
iVavauwi

Location

255: ATF #7
Max
Min
Total

256: ATF #8
Max
Min
Total

258: ATF #10
Max

Min
Total

259: ATF #11
Max
Min
Total

261: ATF #13
Max
Min

Total

262: E Corner 241-AP Tank Farm
Max
Min

Total

'1'Llls 19yU and 1991 (mrem/yi,

1990 1991

2300 130
112 107

1100 120

2000 1497
384 542
1200 837

190 390
384 111
908 195

576 143
132 124
236 133

156 127
92 86
112 110

136 103
96 78
117 94

^- 4of4

Total

610

1019

552

185

111

106

Source: Schmidt et al. 1992.

WHC(PUREX-4)/9-24-92/03386T. 10

A2T-10d



^^^^^.^^^i n'f ^•i't'^` :^+^t;^"? : :a
£•#.

TkqlS PAGE INTrNT1ONALCmY
LEFT SLANK


	1.TIF
	2.TIF
	3.TIF
	4.TIF
	5.TIF
	6.TIF
	7.TIF
	8.TIF
	9.TIF
	10.TIF
	11.TIF
	12.TIF
	13.TIF
	14.TIF
	15.TIF
	16.TIF
	17.TIF
	18.TIF
	19.TIF
	20.TIF
	21.TIF
	22.TIF
	23.TIF
	24.TIF
	25.TIF
	26.TIF
	27.TIF
	28.TIF
	29.TIF
	30.TIF
	31.TIF
	32.TIF
	33.TIF
	34.TIF
	35.TIF
	36.TIF
	37.TIF
	38.TIF
	39.TIF
	40.TIF
	41.TIF
	42.TIF
	43.TIF
	44.TIF
	45.TIF
	46.TIF
	47.TIF
	48.TIF
	49.TIF
	50.TIF
	51.TIF
	52.TIF
	53.TIF
	54.TIF
	55.TIF
	56.TIF
	57.TIF
	58.TIF
	59.TIF
	60.TIF
	61.TIF
	62.TIF
	63.TIF
	64.TIF
	65.TIF
	66.TIF
	67.TIF
	68.TIF
	69.TIF
	70.TIF
	71.TIF
	72.TIF
	73.TIF
	74.TIF
	75.TIF
	76.TIF
	77.TIF
	78.TIF
	79.TIF
	80.TIF
	81.TIF
	82.TIF
	83.TIF
	84.TIF
	85.TIF
	86.TIF
	87.TIF
	88.TIF
	89.TIF
	90.TIF
	91.TIF
	92.TIF
	93.TIF
	94.TIF
	95.TIF
	96.TIF
	97.TIF
	98.TIF
	99.TIF
	100.TIF
	101.TIF
	102.TIF
	103.TIF
	104.TIF
	105.TIF
	106.TIF
	107.TIF
	108.TIF
	109.TIF
	110.TIF
	111.TIF
	112.TIF
	113.TIF
	114.TIF
	115.TIF
	116.TIF
	117.TIF
	118.TIF
	119.TIF
	120.TIF
	121.TIF
	122.TIF
	123.TIF
	124.TIF
	125.TIF
	126.TIF
	127.TIF
	128.TIF
	129.TIF
	130.TIF
	131.TIF
	132.TIF
	133.TIF
	134.TIF
	135.TIF
	136.TIF
	137.TIF
	138.TIF
	139.TIF
	140.TIF
	141.TIF
	142.TIF
	143.TIF
	144.TIF
	145.TIF
	146.TIF
	147.TIF
	148.TIF
	149.TIF
	150.TIF
	151.TIF
	152.TIF
	153.TIF
	154.TIF
	155.TIF
	156.TIF
	157.TIF
	158.TIF
	159.TIF
	160.TIF
	161.TIF
	162.TIF
	163.TIF
	164.TIF
	165.TIF
	166.TIF
	167.TIF
	168.TIF
	169.TIF
	170.TIF
	171.TIF
	172.TIF
	173.TIF
	174.TIF
	175.TIF
	176.TIF
	177.TIF
	178.TIF
	179.TIF
	180.TIF
	181.TIF
	182.TIF
	183.TIF
	184.TIF
	185.TIF
	186.TIF
	187.TIF
	188.TIF
	189.TIF
	190.TIF
	191.TIF
	192.TIF
	193.TIF
	194.TIF
	195.TIF
	196.TIF
	197.TIF
	198.TIF
	199.TIF
	200.TIF
	201.TIF
	202.TIF
	203.TIF
	204.TIF
	205.TIF
	206.TIF
	207.TIF
	208.TIF
	209.TIF
	210.TIF

